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REPORT  OF  THE  CHIEF  OF  ORDMl^CE. 


War  Department,  Ordnance  Office,  " 

Washington^  October  1,  1891. 

Sir:  I  have  the  honor  to  sabmit  the  following  report  of  the  principal 
operations  of  the  Ordnance  Department  during  the  fiscal  year  ended 
Jane  30, 1891,  with  such  remarks  and  recommendations  as  the  interests 
of  this  branch  of  the  military  service  seem  to  require. 

The  fiscal  resources  and  expenditures  of  the  Department  during  the 
year  were  as  follows,  viz: 

Amoaut  in  the  Treaaary  to  the  credit  of  the  appropriations  on  Jane  30^ 
1«90 13,994,484.65 

Amoaut  in  the  Treasury  not  reported  to  the  credit  of  the  appropria- 
tions on  Jane  30, 1890 452.98 

Amount  in  GoYernment  depositories  to  the  credit  of  disbursing  officers 
andothenon  June  30,  1890 577,091.40 

Amonnt  of  appropriations  for  the  seryice  of  the  fiscal  year  ended  Jnne 
30,1991 5,882,942.77 

Amounta  refunded  to  ordnance  appropriations  in  settling  accounts 
during  the  fiscal  year  ended  June  30,  1891 192,368.49 

Gross  amonnt  received  during  the  fiscal  year  ended  June  30,  1891,  from 
salaa  to  officers:  from  rents;  from  collections  from  troops  on  ao- 
oonnt  of  losses  of  or  damage  to  ordnance  stores;  from  Chicago, 
Bock  Island  and  Pacific  Railroad  Company ;  from  powder  aud  pro- 
jectiles (proceeds  of  sales) ;  from  sales  of  condemned  stores ;  from 
testing  machine,  and  from  aU  other  sources  not  before  meutioned 63, 414. 67 

Total ! 10,710,754.96 

Amount  of  expenditures  during  the  fiscal  year  ended  Jnne  30, 1891, 

including  expenses  attending  sales  of  condemned  stores,  exchange  of 

powder,  etc 2,688,486.82 

Amount  deposited  in  Treasury  during  the  fiscal  year  ended  June  30, 

1891,  as  prociieds  of  sales  of  Government  property 40, 112. 25 

Amonnt  turned  into  the  snrplas  fund  on  Jnne  30, 1891 5, 184. 89 

Amount  in  Government  depositories  to  the  credit  of  disbursing  officers 

and  others  on  Jnne  :}0,  1891 540,378.99 

Amonnt  transferred  from  ordnance  appropriations  in  settling  accounts 

daring  the  fiscal  year  ended  June  30, 1891 1,438.49 

Amonnt  in  the  Treasury  not  reported  to  the  credit  of  appropriations 

on  June  30, 1891 662.24 

Amonnt  in  the  Treasury  to  the  credit  of  appropriations  on  June  30, 

1891 7,434,491.28 

Total 10,710.754.96 
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PURCHASING  SUPPLIES. 

All  supplies  for  the  Ordnance  Department  are  poTchased  after  inTitr 
ing:  bids  by  due  public  advertisement  in  accordance  with  the  require- 
ments of  the  act  of  Congress  approved  March  2,  1861.  When  the 
quantity  of  supplies  is  large  enough  to  attract  the  attention  of  dealers 
and  manufacturers,  this  method  is  usually  of  advantage  to  the  Govern- 
ment in  stimulating  competition  among  bidders  and  thus  securing  sup- 
plies of  standard  quality  at  fair  prices.  But  in  the  case  of  small 
purchases  or  of  the  ordinary  supplies,  when  the  quantity  is  small  and 
the  value  inconsiderable,  this  is  not  true;  on  the  contrary,  the  method 
often  causes  considerable  and  important  loss.  In  such  cases  there  is  no 
inducement  for  dealers  to  enter  into  competition,  consequently  such 
purchases  can  not  be  made  as  economically  by  the  present  method  as 
by  resorting  to  open  market  purchase,  and,  moreover,  the  responsible 
business  houses  which  could  furnish  acceptable  materials  frequently 
refuse  to  make  bids  under  advertisements  for  small  orders.  They  ex- 
press an  unwillingness  to4ncur  the  trouble  and  the  formality  which  the 
present  system  requires,  and  this  oflBce  is  constantly  pressed  for  instruc- 
tions as  to  what  course  to  pursue  when  bids  can  not  be  procured.  In 
some  cases,  when  induced  by  personal  solicitation  to  make  bids,  they 
are  generally  above  the  prices  at  which  they  sell  similar  materials  over 
their  counters  to  any  customers.  Again,  there  are  many  special  and 
patented  articles  required  which  it  is  well  known  only  one  person  has 
for  sale  and  which  are  of  such  small  value  that  no  one  else  could  under- 
take the  expense  of  producing  them,  and  the  formalities  of  taking  bids 
are  regarded  by  dealers  as  foolishness.  This  and  the  cumbersome 
routine  of  taking  bids  for  other  small  articles  brings  the  purchasing 
officers  into  contempt  and  has  the  effect  of  taking  the  business  from  the 
best  dealers  and  relegating  it  to  special  dealers  who  take  advantage^)! 
the  state  of  affairs  to  charge  excessive  prices,  and  in  this  and  in  other 
ways  cause  the  Government  to  suffer  unnecessary  and  very  consider- 
able loss. 

Often  a  greater  source  of  loss  is  the  fact  that  the  cumbersome  and 
ineffectual  method  involves  so  much  trouble  that  officers  avoid  using  it, 
and  the  Government  thereby  incurs  the  loss  of  getting  along  without 
articles  which  economy  would  otherwise  demand ;  or,  if  the  method  is 
put  in  force,  the  delays  it  causes  to  work  in  hand  are  also  expensive. 
The  present  construction  of  this  law — that  it  applies  to  all  purchases, 
lK)th  great  and  small — did  not  obtain  until  about  seven  years  ago,  and 
I  beg  to  refer  you  to  Appendix  9  of  this  report,  which  gives  the  expe- 
rience of  our  purchasing  officers  under  the  present  system,  and  shows 
that  the  public  interests  would  be  best  subserved  by  allowing  the  sup- 
plies of  small  value  to  be  procured  in  open  market. 

In  order  to  protect  the  interests  of  the  United  States,  I  urgently 
recommend  that  Congress  be  asked  to  authorize  the  Department  to 
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pnrcbaae  in  open  market,  in  tbe  manner  common  among  business  men, 
sncb  small  supplies  wben  the  aiggregate  purchases  at  any  one  time  do 
not  exceed  the  sum  of  $200.  Wben  any  advantage  to  the  United 
States  could  n  suit  from  advertising  for  these  articles  of  small  value 
it  would  always  be  done. 

To  meet  such  cases,  and  to  place  tbe  United  States  on  as  favorable  a 
footing  as  the  individual  purchaser  of  like  small  supplies,  I  would  rec- 
ommend that  section  3709,  Eevised  Statutes,  be  amended  by  inserting 
after  the  word  "  services,"  on  the  first  line,  the  words  "  in  excess  of  two 
hundred  dollars;"  so  that  the  section  shall  then  read: 

Skc.  3709.  AU  pnrchaaes  and  contracts  for  supplies  or  services  in  txeess  of  two  hun- 
dred  dollarM  in  any  of  the  Departments  of  the  Government,  except  for  persooal  serv- 
iees,  shall  be  made  by  advertising  a  sufficient  time  previously  for  proposals  respect- 
ing the  same,  when  the  public  exigencies  do  not  require  the  immediate  delivery  of 
the  articles  or  performance  of  the  service.  When  immediate  delivery  or  perform- 
ance is  required  by  the  public  exigency,  the  articles  or  service  required  may  be  pro- 
eored  by  open  purchase  or  contract  at  the  places  and  in  the  manner  in  which  such 
articles  are  usually  bought  and  sold,  or  such  services  engaged  between  individnals. 

Bxisting  law  authorizes  the  Interior  Department  to  make  purchases 
in  open  market  to  the  amount  of  $500. 

OLEBIOAL  FOBOB. 

The  elerical  force  is  inadequate  for  the  prompt  performance  of  the 
work  of  this  office.  Five  additional  clerks  iare  necessary.  Four  of 
these  five  additional  clerks  asked  for  are  in  lieu  of  the  four  who  have 
been  on  dnty  in  this  office  since  1886  detstiled  from  the  Surgeon-Gen- 
eraPs  Office  bnt  were  withdrawn  from  this  office  when  the  Record  and 
Pension  Division  of  the  War  Department  was  organized.  Authority 
was  granted  to  estimate  for  a  sufficient  clerical  force  to  supply  the  needs 
of  tbe  Ordnance  Office,  and  meet  the  largely  increased  work  due  to  the 
large  appropriations  for  gnn  construction  and  to  the  labor  required 
under  the  act  of  February  12,  1887,  for  arming  and  equipping  the 
militia. 

The  withdrawal  of  these  four  clerks  has  caused  much  important  work 
to  &11  behind,  to  the  inconvenience  and  detriment  of  the  public  service, 
and  not  infrequently  to  the  hardship  of  individuals. 

DISTBIOT  OF  OOLTJMBIA  MILITIA. 

The  act  of  March  1, 1889  (vol.  25,  p.  77,  2  Stat,  at  L.),  to  provide  for 
the  organization  of  the  militia  of  the  District  of  Columbia  provides 
(sec  31)  that  the  ordnance  and  ordnance  stores  necessary  to  arm,  equip, 
and  instruct  said  militia  shall  be  issued  from  the  stores  and  supplies 
provided  for  the  use  of  the  regular  Army,  but  the  act  failed  to  make 
any  appropriation  to  enable  the  Ordnance  Department  to  make  good 
the  depletion  of  the  limited  Army  supplies  by  these  issues  to  the  militia. 
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As  tbe  property  issued  as  provided  for  in  this  act  must  be  taten  from 
the  supplies  for  the  army,  that  is,  from  the  appropriations  for  these 
supplies,  and  as  it  is  a  fact  that  the  appropriations  now  made  are  in- 
sufficient for  the  actual  needs  of  the  Army,  it  is  evident  that  if  the 
militia  is  supplied  the  Army  will  suffer  and  vice  versa. 

The  issues  thus  far  made  under  this  act  amount  to  $43,793.21,  and  an 
item  of  this  amount  is  embraced  in  the  estimates  to  be  laid  before  Con- 
gress. In  my  judgment  it  would  be  wise  to  have  a  permanent  appro- 
priation of  a  fixed  amount  for  each  year  to  provide  for  these  issues  to 
the  District  militia,  or  a  specific  appropriation  for  each  year. 


The  manufactures  of  the  Department  to  the  extent  of  the  limited  ap. 
propriations  available  therefor  have  been  carried  on  satisfactorily  at 
the  arsenals  during  the  year.  Some  of  the  principal  improvements  of 
buildings,  plant,  etc.,  at  the  various  arsenals  daring  the  year  are  as 
follows : 

THE  ARMY  GUN  PACTORT  AT  THE  WATERVLIET  ARSENAL. 

The  north  wing  and  central  section  of  the  gun  factory  have  been 
completed  daring  the  year,  and  the  steam-power  plant,  cranes,  belting, 
heating  apparatus,  and  el^tric-light  plant  put  in  and  completed. 
Enough  of  the  machines  for  gnn  work  has  been  installed  to  commence 
work.  Only  one  of  the  large  lathes,  a  boring  lathe,  has  been  received 
from  the  manufacturers,  and  is  in  successful  operation.  The  shrinkage 
pit  and  provision  for  its  drainage  should  be  completed  in  December, 
1891. 

At  its  last  session  (on  February  24, 1891)  Congress  made  an  appro- 
priation for  the  erection  of  the  south  wing  of  the  factory,  and  this  build- 
ing is  already  far  advanced  and  will  probably  be  roofed  in  in  November, 
1891.  This  building  is  400  by  155  feet.  It  has  been  made  20  feet 
wider  than  the  north  wing  to  provide  space  for  the  manufacture  of 
16-inch  guns.  On  August  18, 1890,  Congress  made  an  appropriation 
of  1320,000,  and  again  on  February  24,  1891,  another  appropriation  of 
1268,000  for  machinery,  tools,  power  plant,  etc.,  for  the  equipment  of 
this  wing  of  the  gun  factory.  Contracts  have  already  been  made  for 
the  purchase  of  these  machines.  When  the  equipment  of  both  wings 
of  the  factory  is  completed  the  estimated  capacity  of  the  gun  factory 
will  be  sufficient  to  turn  out  twelve  8-inch,  fifteen  10-inch,  fifteen  12-inch, 
and  three  16-inch  guns  per  annum,  besides  performing  certain  other 
necessary  work. 
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THK  SEACOAST  GUN  OARKIAGE  FACTORY  AT  THE  WATERTOAVN 

ABSENALy  MASSACHUSETTS. 

The  labor  involved  aiid  difficulties  to  be  surmounted  in  supplying  our 
fortifications  with  new  model  disappearing  carriages  for  large  guns  is 
perhaps  greater  than  thaf  of  supplying  the  guns  themselves,  and  un- 
fortnnateiy  this  work  is  some  years  behind  the  guns.  These  difficulties 
are  shown  by  the  fact  that  foreign  nations  which  have  been  expending 
large  sums  of  money  on  this  work  for  about  twenty  years  have  not  yet 
arrived  at  a  satisfactory  disappearing  carriage.  The  measures  taken 
in  the  past  year  to  supply  this  want  are  stated  further  on  in  this  report. 

The  Department  is  in  great  need  of  a  well-equipped  seacoast  car- 
riage fiictory  for  this  work.  During  the  past  year  considerable  addi- 
tions have  been  made  to  the  machines  for  the  carriage  factory  at  the 
Watertown  Arsenal }  an  excellent  foundry  possessing  ample  facilities 
has  been  fitted  up  in  the  old  east  timber  shed,  and  improvements  have 
been  made  in  the  shop  fixtures  and  power  plant. 

I  would  especially  urge  upon  you  the  necessity  for  the  appropriation 
asked  for  from  the  next  Ck>ngress  for  further  enlarging  the  facilities 
for  the  manufacture  of  carriages  at  the  Watertown  Arsenal. 

SANDY  HOOK   PROVING  GROUND. 

The  anticipated  completion  of  mortars  under  contract  and  guns  at 
the  Army  gun  factory  during  the  ensuing  year,  the  trial  of  new  types 
of  carriages  and  of  armor-piercing  projectiles  make  it  necessary  to  con- 
siderably increase  the  facilities  for  handling  heavy  ordnance  at  the 
proving  ground.  The  roads,  which  owing  to  the  yielding  nature  of 
the  soil  have  to  be  covered  with  planks,  must  be  almost  entirely  re- 
newed,  and  the  outer  or  deep-water  end  of  the  dock  must  be  strength- 
ened to  bear  weights  greater  than  those  for  which  it  was  originally 
built.  The  extensive  additional  use  of  the  dock  due  to  the  erection  of 
the  fortifications  now  in  progress  at  Sandy  Hook  increases  the  wear  of 
the  flooring,  and  makes  its  repair  a  much  more  costly  item  than  here- 
tofore. With  the  facilities  already  afforded  and  those  asked  for  this 
year  it  is  expected  that  the  work  of  testing  type  guns  and  carriages 
and  proving  the  service  guns  can  be  carried  on  as  rapidly  as  necessary. 

SPRINGFIELD  ARMORY. 

The  erection  of  the  new  machine  and  finishing  shops  at  the  Spring- 
field Armory,  and  for  which  the  Fifty-first  Congress  appropriated  the 
Bom  of  $211,639.54,  is  progressing  satisfactorily. 

COLUMBIA  ARSENAL,  TENNESSEE. 

Work  on  the  construction  of  this  arsenal  has  progressed  satisfac- 
torily thronghont  the  year.  The  shops,  magazines,  offieo,  soldiers'  bar- 
rackSi  barracks  for  married  soldiers,  and  stables  are  completed,  and  the 


8  KEPORT  OP  THE  CHIEF  OP  ORDNANCE. 

one  set  of  officers'  quarters  and  the  storehouse  will  be  completed  this  fall 
(1891).  This  completes  all  of  the  buildings  immediately  contemplated, 
but  a  considerable  amount  of  work  is  yet  required  in  the  construction 
of  roadSf  draining  of  grounds,  construction  of  walls  and  fences,  etc 

BOOK  ISLAND  ARSENAL. 

In  consequence  of  the  lack  of  appropriation  very  little  has  been  done 
at  this  arsenal  during  the  year  on  the  few  buildings  which  yet  remain 
to  be  completed. 

The  construction  of  a  new  arsenal  water-power  dam  wall  is  still  in 
progress  and  should  be  about  completed  this  fall  (1891).  Work  was 
commenced  in  July  on  the  channel  for  the  further  improvement  of  the 
water-power  pool  and  is  still  in  progress.  The  extreme  low  water  in 
the  river  this  season  has  made  it  a  very  favorable  one  for  this  work, 
and  it  is  hoped  that  the  work  will  be  completed  before  bad  weather 
this  faU  (1891). 

BOOK  ISLAND  BRIDGB. 

The  upper  or  railroad  deck  of  the  bridge  and  the  two  elevated  shore 
spans  have  been  strengthened  and  renewed  by  substituting  iron  beams 
and  stringers  for  wood.  The  substitution  of  a  stone  pier  in  lien  of  the 
old  wooden  structure,  to  connect  the  rest  or  protection  piers  of  the 
draw  pier,  has  been  completed. 

INOBEASB  OF  MANUFACTURES  AT  ROOK  ISLAND  ARSENAL. 

It  is  expected  at  an  early  date  to  utilize  some  of  the  excellent  and 
extensive  facilities  of  this  arsenal  for  manufactures  by  transfering 
the  construction  of  field  and  siege  carriages,  and  the  equipments 
therefor,  aad  some  other  manufacturing  work,  to  this  arsenal. 

ARMAMENT  OF  FORTIFICATIONS,  ETC. 

Seaconat  guns  and  mortars. 

Thus  far  the  Department  has  completed  two  8-inch,  one  10-inch,  and 
one  12-inch  B.  L  steel  rifled  gun  of  high  power.  The  first8iucli  gun, 
made  at  the  West  Point  Foundry  in  1886,  has  been  fired  300  rounds, 
and,  excepting  the  usual  erosion  of  the  bore,  is  in  good  condition.  A 
second  8  inch  gun  completed  at  the  gun  factory  in  1890,  and  the  first 
piece  of  that  caliber  produced  in  this  country  entirely  of  American 
steel,  has  been  fired  more  than  100  rounds  without  injury,  and  with 
entire  satisfaction  as  respects  the  working  of  the  breech  mechanism. 
Some  very  interesting  firings  have  recently  been  made  with  this  gun 
in  testing  a  sample  of  smokeless  powder  procured  from  the  Eottweil- 
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Ck>logiie  Works,  Oermauy.  The  reaiilts  are  significaut ;  they  nhow  a 
remarkable  advance  ou  the  best  results  thus  far  obtained  with  brown 
powder  of  American  manufactare,  as  appears  from  the  iollowiug  ex- 
tract from  the  firing  records,  viz : 


Cftlfbar. 


8^  inch. 
8-iiioh 


{ 


Kind  of 
powdflr. 


Weight 
of  charge. 


Brown .... 
German... 
SmokeleM 


Poundt. 

125 

45 

60 


Weight 
of  thot. 


Pound$. 

300 
300 
800 


Velocity 

105  feet 

from 

moKEle. 


Fwt  Me«. 

l,96i 
1,000 
2,102 


Prewore.   Energy. 


Pound». 
86.480 
30. 106 
88.174 


Foot  tont, 
8,082 
8,273 
0,720 


This  same  powder,  procured  for  the  8inch  gun,  has  also  been  tested 
in  the  10  inch  gun,  of  32  caliber  length  of  bore.  The  following  re- 
sults show  its  efficiency  as  compared  with  German  brown  powder : 


Kind  of  powder. 


GeoBMit  mokfllMt 


Weight 
oharge. 


Pounds. 

i        226 
I        226 

C  86 


Weight 
ahot. 


Pomidi. 

871 
671 

671 
671 


Velooitj 
•t 


^oot  iotondM* 
at     176  ft 

1,783 

1,044 
at     260  ft. 

1,782 

1,000 


Preaanre 

per 

aqaare 

inofa. 


Pottlkfff. 

81,216 
87.287 

28,870 
84,880 


This  smokeless  powder  is  understood  to  have  a  nitrocottou  base, 
and  is  of  the  Nobel  type.  Its  properties  and  mode  of  manufacture  are 
described  in  the  appendix  to  this  report. 

The  subject  of  smokeless  powders  is  receiving  the  attention  of  the  De- 
partment and  of  manufacturers  in  this  country,  although  up  to  the  pres- 
ent time  experiments  have  been  confined  to  the  production  of  a  powder 
adapted  to  small  arms  and  the  smaller  caliber  guns,  such  as  field  and 
rapid-firing  guns.  It  will  soon  be  extended  to  seacoast  guns.  Reports 
received  from  abroad  speak  well  of  the  keeping  qualities  of  this  German 
smokeless  powder  and  its  resistance  to  moisture  and  high  tempera- 
ture. A  sample  of  smokeless  powder  has  been  procured  for  test  in 
the  field  guns,  and  a  sample  has  been  ordered  for  test  in  the  10-inch  B. 
L.  guns. 

The  firings  with  the  10-inch  B.  L.  rifle,  steel,  have  been  much  delayed 
during  the  past  year  by  the  breaking  of  the  carriage,  which  required 
that  it  be  sent  to  the  shops  for  repair,  and  by  the  failure  of  the  powder- 
makers  to  produce  a  suitable  sample  of  powder.  Experiments  with 
powders  are  still  in  progress,  and  it  is  expected  a  suitable  sampl(3  will 
soon  be  obtained.  This  piece  has  been  fired  thus  far  about  50  rounds. 
The  proposed  charge  for  this  gun  is  250  pounds,  shot  575  pounds,  veloc- 
ity 1,950  fbdt  seconds,  and  pressure  37,000  pounds ;  the  length  of  bore  is 
32  calibers.  The  Messrs.  Dn  Pont  are  also  engaged  in  working  up  a 
brown  powder  for  the  12-inch  B.  L.  rifle.  The  sample  of  Ohilworth 
brown  powder  procured  from  England  for  trial  in  this  gun  proved  un- 


satisractory.    it  was  not  practicaoie  to  uso.  a  cuarge  ot  more  tuan  ato 

pounds  without  exceeding  the  prescribed  pressure,  while  the  velocity 

was  at  least  100  feet  short  of  that  desired.    The  Messrs.  Dn  Pont  have 

thus  far  produced  a  sample  which,  with  a  charge  of  440  pounds,  has  given 

a  velocity  of  1,862  feet  to  a  projectile  of  1,000  pounds,  with  a  pressure  on 

the  chamber  considerably  below  the  limit,  and  it  is  expected  that  they 

will  soon  produce  a  powder  that  will  give  the  results  anticipated  for  this         .    ' 

gun,  viz :  Charge  of  440  to  450  pounds,  shot  1,000  pounds,  velocity  1,^75 

to  2,000  feet,  pressure  37,000  pounds.    The  length  of  bore  in  this  gnn  is 

34  calibers.  > 

These  10  and  12  inch  type  guns  will  be  placed  under  systematic  trial 
for  endurance,  accuracy,  rapidity  of  fire,   etc.,  as  soon  as   suitable 
powders  are  obtained.    Generally  speaking,  the  working  of  these  large- 
guns  has  proved  to  be  very  satisfactory.  ! 

The  constant  and  rapid  change  and  improvement  in  smokeless  powders 
and  high  explosives  demonstrate  the  almost  imperative  necessity  to  | 

this  Department  of  having  a  suitable  laboratory  and  experts  for  con-  | 

ducting  experiments  and  making  improvements  in  these  powders  and  j 

explosives  in  order  that  the  Department  may  keep  pace  with  the  ad-  , 

vance  in  these  regards  made  by  other  nations. 

Also  it  seems  hardly  proper  to  impose  on  private  manufacturers  all 
the  difficulties  to  be  overcome^  and  labor  required  to  perfect  and  pro- 
duce samples  of  each  variety  of  powder  required  for  each  new  type  of  ! 
gun,  and  the  expensive  delays  which  have  occurred  in  obtaining  these 
powders  indicate  the  necessity  for  having  the  facilities  for  such  a  labor- 
atory include  also  the  means  of  making  the  necessary  investigations  for 
arriving  at  formula  for  these  samples  and  a  small  powder  factory  for 
manufacturing  them. 

The  cost  of  these  guns  manufactured  at  the  United  States  Gun  Fac- 
tory at  the  Watervliet  Arsenal,  West  Troy,  N.  Y.,  under  the  latest  con- 
tracts for  forgings,  is  as  follows,  viz : 

8-inoh $15,646 

10-inch 30.592 

la-inch 47,227 

,  A  type  12inch  B.  L.  mortar,  entirely  of  steel,  has  been  completed 
during  the  past  year  at  the  gun  factory  and  is  now  at  the  proving  ground 
awaiting  test.  These  steel  mortars  will  have  considerably  more  power 
and  endurance  than  the  cast-iron  mortars,  with  a  greater  margin  of 
safety  against  accident.  To  ott'set  these  advantages,  however,  their  cost 
will  he  nearly  double  that  of  the  cast  iron  steel- hooped  mortars.  The 
Department  is  procuring  mortars  of  this  latter  class  from  two  private 
manufacturers  under  con  tract.  The  Builders' Iron  Foundry,  Providence, 
E.  I.,  has  a  contract  for  thirty  mortars,  which  will  be  completed  by  the 
end  of  the  present  year.  The  South  Boston  Iron  Works  has  a  contract 
for  forty-three  mortars,  which,  by  the  terms  of  its  contract,  should  be 
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fM)mpleted  by  the  end  of  1S93,  making  a  total  of  seventy-three  mortars 
completed  by  that  date. 

Under  the  provisions  of  the  act  approved  August  18,  1890,  a  contract 
was  placed  with  the  West  Point  Foundry  Company  for  finishing  and  as- 
sembling eleven  8  inch  guns  from  forgings  furnished  by  the  Department. 
Under  the  provisions  of  the  act  approved  February  24, 1891,  which  ap- 
propriated $800,000  for  the  purchase  of  forgings  for  8, 10,  and  12  inch 
guns,  the  Department  placed  a  contract  with  the  Midvale  Steel  Com- 
pany in  July  laat  for  supi)lying  the  purchase  provided  for,  and  thus 
securing  a  second « source  of  supply  for  the  production  of  heavy  gun 
forgings.  Under  this  contract  there  will  be  furnished  ^twelve  sets 
8-incb,  twelve  sets  10-inch,  and  nine  sets  12-inch  forgings,  which,  with 
the  deliveries  to  be  made  under  the  contract  with  the  Bethlehem  Iron 
Company,  make  the  total  number  of  forgings  to  be  delivered  before  the 
end  of  1896,  as  follows:  Tliirty- five  sets  8  inch,  thirty-five  set«  10  inch, 
and  twenty-four  sets  12-inch  forgings. 

The  manufacture,  by  contract,  of  forgings  for  seacoast  cannon  at  the 
Bethlehem  Iron  Works,  and  for  field  and  siege  cannon  and  seacoast 
morUirs  at  the  Midvale  Steel  Works  has  progressed  satisfactorily  dur- 
ing the  past  year.  The  quality  of  the  steel  produced,  as  shown  by  the 
tests,  has  been  excellent,  the  contiact  specifications  having  been  met 
with  no  more  care  than  should  be  given  to  this  class  of  work. 

Generally  speaking,  the  contractors  have  made  deliveries  at  the  times 
required  by  their  contracts. 

The  Midvale  Steel  Company  will  now  make  adequate  enlargement  of 
its  plant  to  produce  the  forgings  required  for  the  seacoast  guns  of  8, 
10,  and  12  inch  caliber  under  the  contract  awarded  them  by  the  De- 
partment last  July. 

Under  the  provisions  of  the  fortifications  acts  approved  August 
18,  1890,  and  February  24,  1891,  for  supplying  the  Department  with 
twenty-five  8  inch, fifty  lOinch,  and  twenty-five  12-inch  guns,  subject  to 
all  the  requirements  of  the  law,  the  Bethlehem  Iron  Company,  of  South 
Bethlehem,  Pa.,  was  the  lowest  bidder,  and  as  the  Board  of  Ordnance 
and  Fortification  adjudged  the  price  bid  to  be  fair  to  the  company  and 
to  the  interests  of  the  United  States,  a  contract  for  furnishing  the 
above-stated  one  hundred  guns  has  been  awarded  that  company.  The 
first  8-inch  and  lO-inch  guns  under  this  contract  will  be  delivered  by 
the  end  of  1893.  The  first  12-inch  gun  under  this  contract  will  be  de- 
livered by  the  end  of  1894.  The  tw«nty-five  8inch  guns  will  be  com- 
]>leted  by  the  end  of  1900 ;  the  fifty  10-inch  and  twenty-five  12-inch  by 
the  end  of  1903. 

The  cost  of  these  guns  furnished  under  the  Bethlehem  Iron  Company's 
contract  will  be  about  as  follows,  viz : 

S-incb ^ $16,526 

10-incb 34.473 

12-inch 62,365 
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This  cost  iR  exclusive  of  the  cost  of  the  ten  proof  rounds  int^ludod  in 
the  Bethlehem  bid,  and  of  any  allowance  for  maintenance  of  the  Army 
Gun  Plant  or  interest  thereon. 

The  lOiuch  B.  L.  rifle,  cast-iron^  wire  wrapped,  described  in  Appen- 
dix 24  of  the  report  of  the  Ghi^f  of  Ordnance  for  1886,  was  completed 
at  the  Watervliet  Arsenal  daring  the  pa^st  year,  and  is  now  at  the  Sandy 
Hook  proving  grounXi. 

This  gun  has  a  length  of  bore  of  28  calibers  and  weighs  about28  tons. 
It  is  rifled  with  50  lands  and  grooves  each,  with  a  twist  increasing  from 
1  turn  in  120  calibers  at  the  origin  to  1  turn  in  35  calibers  at  10  inches 
from  the  muzzle,  from  which  point  to  the  muzzle  it  continues  at  the 
same  rate. 

Some  preliminary  firings  have  been  made — about  thirty  rounds  in 
all — in  testing  samples  of  powder,  to  determine  the  charge  best  suited 
for  the  gun.    The  following  are  some  of  the  results  obtained : 


Kind  of  powder. 


OermAD  Brown,    fV»  lU-inch  B.  L.  rifle,  cast  iron,  wire 
wrapped. 

Oennaa  Brown,  for  10-inch  B.L.  rifle,  steel 


Dn  Pont  Brown,  K.  V. 


Velocity 

Weight  of 

Weight 

•tie5 

charge. 

of  Bhot. 

feet  from 

• 

masslew 

Pounda, 

Pounda. 

(110 

{lis 

450 

1,6S5 

450 

1,000 

(154.4 
{170 

450 

1,738 

4S0 

1,842 

(130 

450 

1.712 

<U0 

450 

1,768 

n5o 

450 

1,812 

Pressnre 


80.065 
34,455 
27,504 
31, 572 
33,  :{50 
30.790 
35,450 


A  contract  has  been  made  with  the  Messrs.  Du  Pont  for  famishing 
powder  for  ^he  test  of  this  gun,  which  shall  give,  with  a  charge  of  IGO 
pounds  and  projectile  of  450  pounds,  a  velocity  of  1,800  foot  seconds, 
with  a  pressure  of  30,000  pounds.  The  tests  will  be  proceeded  with  as 
rapidly  as  more  important  work  will  permit. 

The  12-inch  B.  L.  rifle,  cast  iron,  tubed  with  steel,  is  a  duplicate  of 
the  12inch  B.  L.  rifle,  cast  iron,  except  that  it  is  lined  over  about  one- 
half  its  length  with  an  oil  tempered  and  annealed  steel  tube  of  from  3^ 
to  4  inches  thickness^i 

The  piece  has  been  fired  thus  far  two  hundred  and  twenty-eight 
rounds,  with  about  the  same  pressures  as  were  obtained  with  the  12-incli 
cast-iron  rifle.  Owing  to  thQ  superior  resisting  power  of  the  steel  tube 
the  bore  has  been  far  less  eroded  by  the  powder  gases  than  the  ^simple 
cast-iron  gun.  The  piece  is  still  in  the  hands  of  the  Board  for  testing 
rifle  cannon,  but  trialcs  will  be  completed  at  an  early  day  and  a  report 
rendered. 


BEPOBT  OP  THE  CHIEF  OF  ORDNANCE.  13 

Seacoast  carnages* 

The  Department  has  placed  a  contract  with  the  Boilders'  Iron  Fonn- 
«lrv,  at  Providence,  B.  L,  for  the  manafacture  of  eight  spring-return 
(^arrriages,  of  the  Raskazoff  typo,  for  the  12-inch  mortar,  with  the  priv- 
ilege of  increasing  the  number  to  the  extent  of  the  appropriation- avail- 
able, if  desired.  This  will  enable  the  Department  to  procure  about 
thirty  of  these  carriages,  or  a  sufiBcient  number  for  the  mortars  under 
manufacture  at  the  Builders'  Iron  Foundry.  The  first  carriage  will  be 
completed  by  the  end  of  the  present  year,  and  the  remaining  seven  about 
ten  mouths  later.    This  carriage  is  made  mostly  of  costiron. 

Another  type  of  carriage — the  Canet  type— of  steel,' and  made  prin- 
cipall}'  at  the  works  of  Sir  Joseph  Whitworth  &  Co.,  Manchester,  Eng- 
land, is  now  at  the  Sandy  Hook  proving  ground,  and  will  be  tested 
daring  the  present  autumn. 

There  is  now  on  hand  at  the  proving  ground  a\(  aiting  test  a  10-inch 
pneumatic  disappearing  carriage,  furnished  by  the  Pneumatic  Gun  Car- 
riage and  Power  Company,  of  Washington,  D.  C.  This  carriage  will 
be  tested  as  soon  as  satisfactory  powder  is  obtained  for  the  10-inch  rifle. 

The  following  type  carriages  are  also  under  manufacture  for  tests,  viz : 

OneS-inch  barbette  and  one  12-inch  barbette  carriage,  under  manu- 
facture at  the  Watertown  Arsenal,  will  be  completed  during  the  com- 
ing year.  There  is  a  sufficient  appropriation  available  for  reproducing 
a  limited  number  of  this  class  of  carriage  for  both  8-inch  and  10-inch 
calibers. 

One  12-incb  carriage  for  gun  lift,  under  manufacture  at  the  works  of ' 
Le  Creusot,  France,  will  be  completed  at  the  end  of  October.    This  car- 
riage is  substantially  a  barbette  carriage,  but  with  an  increased  length 
of  recoil  to  adapt  it  to  the  requirements  of  the  gun  lift. 

A  10-incb  disappearing  carriage,  Cordon  type,  under  manufacture 
at  tlie  Morgan  Engineering  Works,  Alliance,  Ohio,  should  be  com- 
pleted by  the  end  of  this  year.  This  carriage  is  made  largely  of  cast 
iron,  though  the  more  important  working  parts,  or  organs,  are  of  steel. 
It  was  designed  by  Lieut.  Gt>rdon,  of  the  Ordnance  Department. 

One  8-inch  and  one  10  inch  disappearing  carriage,  Buffington-Crozier 
type,  are  nnder  manufacture  at  the  South wark  Foundry  and  Machine 
Company,  Philadelphia,  Pa.  Both  carriages  will  be  completed  during 
tbe  next  fifteen  months.  This  type  of  carriage  is  prineipally  of  steel. 
The  principle  involved  in  its  construction  was  first  presented  by  Col. 
Bnffington,  of  the  Ordnance  Department.  Tbe  present  design  em- 
bodies important  changes,  which  are  due  to  Capt.  Crozier,  of  the  Ord- 
nance Department. 

Tlic  difficulties  attending  the  procurement  of  new  experimental  car- 
iyA)ivH  Jiy  <;ontract  witli  private  parties  are  great  and  numerous^  and 
emphai^i/e  the  pressing  need  of  such  an  iiicreasse  of  the  facilities  of  the 
heavy  gun-carriage  factory  as  will  enable  the  Department  to  manufac- 
ture these  carriages  in  its  own  shops. 
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The  magnitude  of  a  disappearing  carriage  for  large  caliber  gans,  and 
the  mechanical  difficulties  to  be  overcome  in  devising  and  constructing 
it,  can  hardly  be  estimated  and  appreciated  without  seeing  such  a  car* 
riage  operated.  (A  satisfactory  disappearing  carriage  for  large  guns 
has  not  yet  been  produced  by  other  nations.)  It  is  hardly  practicable 
to  provide  for  all  these  difficulties  in  a  contract  made  before  commenc- 
ing the  carriage.  It  is  of  the  utmost  importance  that  the  work  of 
construction  should  be  carried  on  by  the  officers  of  the  Ordnance  Depart- 
ment in  the  Department's  own  shops,  in  order  that  details  and  improve- 
mentfl  may  be^orked  up  and  perfected^  and  desirable  changes  made, 
which  can  be  developed  only  as  the  work  progresses.  This  can  not  be 
provided  for  in  a  contract  made  before  the  work  commences.  The  work 
of  construction  is  the  very  best  school  for  designing,  developing,  and 
perfecting  these  carriages. 

For  these  reasons,  as  well  a,»  others,  the  appropriation  requested 
fnrtlier  on  for  increasing  the  facilities  of  the  carriage  factory  at  the 
Watertown  Arsenal  is  urgently  needed.  The  alteration  of  15-inch  car- 
riages for  use  with  increased  charges  of  powder,  and  of  lOinch  car- 
riages for  use  with  the  8-inch  M.  L.  rifle,  converted,  has  been  carried  on 
as  usual  during  the  past  year  at  the  Watertown  Arsenal,  under  the  ap- 
propriation of  $50,000  made  for  the  purpose  l)y  the  act  approved  Feb- 
ruary 24,  1891.  The  design  of  these  two  types  of  carriage  has  been 
modified  by  placing  the  cylinders  in  rear  and  fitting  them  with  obtu- 
rating bars  for  equalizing  the  pressure  in  the  cylinder.  This  modifica- 
tion will  remove  the  difficulties  that  have  sometimes  been  experienced  in 
the  working  of  these  carriages  in  the  service,  particularly  the  springing 
of  the  piston  lod  and  deterioration  of  the  piston  rod  stuffing  box,  and 
it  will  be  embodied  in  further  alterations  of  carriages.  When  the  work 
now  in  hand  is  completed  there  will  have  been  altered  the  following 
carriages :  i 

Fifty-one  15-iach  carriages  and  one  hundred  and  twenty-seven  lO- 
inch carnages  for  8-iuch  M.  L.  rifles,  converted.  The  total  number  of 
guns  on  hand  is  three  hundred  15-inch  smoothbores  and  two  hundred 
and  ten  8-inch  M.  L.  rifles,  converted. 

Seacoast  projectiles. 

The  acts  of  1800  and  1891  for  the  armament  of  fortifications  provided 
for  the  purchase  of  armor-piercing  projectiles  for  seacoast  guns.  Under 
these  acts  the  Department  has  placed  two  contracts  for  armor-piercing 
projectiles  with  the  Midvale  Steel  Company,  in  quantities  and  kinds  as 
follows:  Three  hundred  and  eighteen  8-inch  shot,  four  hundred  and 
twenty- two  10-inch  shot,  and  fifty  12-inch  shot.  They  are  to  be  fnruished 
com]>lete  ready  for  use. 

These  [)rojectiles  will  be  made  by  the  Holtzer  process,  which  is  be- 
lii»ved  t<»  be  the  best  process  for  the  mannfacture  of  armor-piercing  pro- 
jectiles.   The  Midvale  Company  has  ibr  some  time  been  carrying  oa 
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preparations  for  manafactnre,  bat  has  not,  np  to  tbis  date,  furnisbed 
any  shot.  The  delivery  of  the  first  lot  is  expected  very  soon.  The 
entire  namber  should  be  completed  by  the  end  of  1892.  The  armor- 
plates  for  the  test  of  part  of  the  8  and  10  inch  projectiles,  of  9  inches 
and  11^  inches  thickness,  respectively,  have  been  manufactured  by  the 
Bethlehem  Iron  Company,  and  are  now  awaiting  tests  prior  (o  accept- 
ance. Bxperiments  are  now  in  progress  at  the  Sandy  Hook  proving 
ground  for  the  purpose  of  establishing  suitable  12inch  mortar  shell  for 
the  penetration  of  armored  decks.  A  first  experiment  made  against  a 
standard  deck  plate  4^  inches  thick,  and  inclined  to  the  horizon  at  an 
angle  of  60^,  thus  making  the  actual  thickness  presented  to  penetration 
5.2  inches,  resulted  in  complete  penetration  and  tlie  shattering  of  nearly 
one-half  the  plate.  The  plate  was  10  feet  long  by  5  feet  wide,  sup- 
ported by  four  strong  braces  of  timber  equally  spaced  throughout  its 
length.  Tbis  plate  'Was  furnished  by  the  Bethlehem  Iron  Company^ 
and  showed  the  following  qualities  on  specimens  3  inches  long,  viz: 


BiMtio 
limit. 

Tenaile 
ttrengtli. 

Blongmtion 
after  rap- 
ture. 

Redaction 
of  area 

after  rap- 
tore. 

48^800 
49^800 

p{mnd$, 
88.400 
81,400 

P&reerU. 
21.16 
23.00 

Percent 
46 
62.97 

The  steel  shell  was  also  furnished  by  the  Bethlehem  Iron  Company, 
and  was  one  of  a  lot  showing  a  tenacity  of  142,000  pounds  at  the  base 
and  148,000  at  the  point  The  velocity  at  4m pact  was  intended  to  be 
just  sufficient  for  penetration  of  the  plate,  say  833  foot  seconds,  but  it 
proved  to  be  in  reality  about  885  foot  seconds,  and  projectile  ranged  to 
a  considerable  distance  beyond  after  passing  through  the  plate.  The 
obliqae  direction  of  the  blow  upon  the  head  of  the  projectile  bent  the 
point  upwards  and  spawled  off  a  considerable  portion  of  the  head. 
Farther  trials  will  be  made  with  projectiles  having  harder  points  and 
poesibly  some  change  in  form.  In  this  connection  it  may  be  observed 
that  three  inches  is  an  exceptional  thickness  for  the  horizontal  deck 
armor  of  most  existing  battle  ships  and  cruisers. 

The  Department  has  under  test  what  promises  to  be  a  very  satisfac- 
tory form  of  a  base  fuse  that  will  admit  of  delayed  action  when  firing 
against  armored  deck  plates.  This  fuse  will  be  of  particular  value  for 
ose  with  mortar  shelL 

Biege  service. 

Five-inch  B.  L.  rifle  and  l-inch  B.  L,  howitzer. — ^The  type  guns  of  these 
two  daeaes  of  cannon  have  passed  satisfactorily  the  legal  tests,  and 
the  muuu&cture  of  ten  more  pieces  of  each  kind  has  been  taken  in 
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haDd  under  available  appropriations ;  all  should  be  completed  dnriug 
the  coming  year. 

A  carriage  for  the  Sinch  gan  has  been  produced  and  subjected  to  a 
test.  A  sufBcient  number  of  carriages  will  now  be  made  at  the  Water- 
town  Arsenal,  Boston,  Mass.,  for  issue  with  the  guns,  an  appropriation 
being  available  for  the  purpose. 

An  experimental  carriage  for  the  7- inch  howitzer  has  been  manu- 
factured at  the  Watertown  Arsenal  and  sent  to  the  proving  ground  for 
test.  There  is  also  available  an  appropriation  for  the  further  manu- 
facture of  howitzer  carriages  should  the  experimental  one  prove  satis- 
factory. Oast-iron  projectiles  for  issue  with  these  siege  pieces  are  under 
manufacture  at  the  Watervliet  Arsenal. 

Field  material. 

« 

3.2'inch  steel  field  guns. — ^The  Department  has  completed  one  hundred 
of  these  guns  and  has  twenty-five  more  under  manufacture  at  the  gnu 
factory.  Some  simplification  of  the  construction  has  been  made  in  this 
last  lot.  The  new  model — model  1890 — has  the  jacket  and  trunnions 
in  one  piece,  with  a  locking  shoulder  on  the  extension  in  front  of  the 
trunnions.  The  breech  sleeve  is  omitted,  the  breechblock  being  seated 
in  the  jacket 

The  3.6  inch  heavy  fi^ld  steel  ^iitm.— The  test  of  the  type  gun  of  this 
character  has  been  completed  and  is  satisfactory.  There  is  an  ap- 
propriation available  for  the  further  manufacture  of  about  twenty-four 
of  these  guns,  and  they  will  be  taken  in  hand  without  delay.  It  has 
been  thought  necessary  to  provide  a  vent-closing  device  for  the  field 
gun  to  prevent  premature  tlischarge  of  the  piece  before  the  breech- 
block is  closed.  Owing  to  the  position  of  the  vent,  ». «.,  on  top  of  the 
gun,  the  problem  was  one  of  unusual  difficulty,  but  it  has  been  satis- 
factorily solved,  and  vent  covers  are  now  being  manufactured  at  the 
gun  factory  for  issue  with  the  new  guns  anil  for  attachment  to  those 
already  in  service.  Oast-iron  shell  for  field  service  are  manufactured 
at  the  Watervliet  Arsenal. 

3Xi-inch  field  mortars. — ^The  type  mortar  of  this  class  was  tested  last 
year,  and  the  Department  has  now  under  manufacture  at  the  gun  fac- 
tory sixteen  more  of  these  pieces. 

Field  prcjeetiles. — A  satisfactory  shrapnel  for  the  field  service,  with  a 
base  charge,  has  been  designed  and  tested,  and  a  contract  for  a  supply 
has  been  placed  with  the  Tbomson  Electric  Manufacturing  Oompany, 
of  Lynn,  Mass.  Another  somewhat  different  type  of  shrapnel,  with  the 
charge  in  the  point,  is  now  under  test  with  promising  results,  and  it  is 
probable  that  a  contract  for  a  further  supply  will  soon  be  made.  After 
much  experimenting  the  Department  has  successfully  produced  a  reli- 
able combination  time  and  percussion  fuse  for  use  with  field  shrapnel 
and  shell.    A  mechanical  distance  fuse  is  also  under  trial  by  the  Dq- 
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partment.  The  following  changes  have  been  made  in  the  standaixl 
shell  for  the  3.2-inch  gun.  ^he  weight  has  been  increased  from  13  to 
13^  pounds;  the  position  of  the  band  has  been  changed  from  1^  inches 
from  the  base  to  five-eighths  of  an,  inch  from  the  base.  The  latter 
change  was  made  in  order  that  the  shell  and  shrapnel  might  have  the 
same  seating.  The  new  position  of  the  band  facilitates  considerably 
the  construction  of  shrapnel.  Firings  made  with  the  band  in  its  new 
position  have  shown  that  there  is  no  falling  off  in  accuracy ;  if  any- 
thing, there  is  an  improvement. 

Three-ineh  B,  L.  mountain  gun. — The  Department  has  procured  a  gun 
of  this  caliber  from  the  Hotcbkiss  Ordnance  Company  for  test.  Some 
preliminary  trials*  have  already  been  made  with  full  charges.  Some 
modifications,  however,  will  have  to  be  made  in  the  present  ammuni- 
tion, to  adapt  it  to  firing  with  the  reduced  charges  which  will  be  nsed 
with  high-angle  fire.  When  the  necessary  arrangements  have  been 
made,  the  trial  of  the  piece  will  be  proceeded  with. 

Field  carriages. — The  metal  gun  carriages  proper,  for  the  3.2-inch  field 
guns,  are  manufactured  at  the  Springfield  Armory.  The  caissons,  lim- 
bers, combined  battery  wagons  and  forges  are  manufactured  at  the 
Watervliet  Arsenal.  The  heavy  carriage  made  for  the  3.2-inch  field  gun, 
can,  with  slight  modification,  be  adapted  to  the  service  of  the  3.6-inch 
gun,  and  those  issued  to  the  service  will  be  ultimately  recalled  for  this 
purpose  and  be  replaced  by  the  lighter  model  for  the  3.2-inch  gun.  The 
carriages  for  the  3.6inch  field  mortar  are  all  cast  steel  and  are  under 
manufacture  at  the  gun  factory,  the  castings  being*  furnished  by  the 
Hidvale  Steel  Ck>mpany. 

POAVDEBS  AND  PBOJECTILES  FOB  THE  FIELD  SERVICE. 

Powders. — ^The  Department  has  procured  a  type  of  sphero-hexagonal 
powder  that  gives  satisfactory  results  with  all  the  field  pieces,  i.  «.,  the 
3.2-inch  and  3.6-inch  guns,  and  the  3.6inch  mortars.  This  is  of  great 
advantage,  as  it  is  considered  a  matter  of  the  first  importance  to  have 
a  single  powder  for  the  field  service.  The  charge  for  the  3.2-ineh  guns 
with  the  new  type  of  powder  will  be  3^  pounds  and  for  the  3.6inch 
guns  about  4i  pounds.  A  sample  of  Fi*ench  smokeless  powder  has 
been  procured  from  abroad  for  trial  iu  the  field  guns  and  is  now  under- 
going lest  at  the  proving  ground.  The  results  indicate  that  with  the 
smokeless  powder  of  this  type  the  charge  may  be  reduced  at  least  one- 
half.  Samples  of  smokeless  powder  produced  by  inventors  in  this 
country  are  being  prepared  for  test  in  the  field  and  larger  calibers  of 
guns. 

ARMY  GUN  FACTOBY. 

The  north  wing  of  the  Army  Gun  Factory  has  been  in  operation  since 
last  year.    All  the  smaller  machinery,  such  as  hoop  lathes,  boring  and 
turning  mills,  planers,  slotters,  shapers,  drills,  etc.,  including  several 
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*.iiPr««!:\ ^  jf  •       -^'.'.z  :.  -.-.:.-=»      .'     rs-^:^  irc:--*iiiBiii*  MFe  been -- 

»r*  ;j*»  i»r;:-  ^.i.    .-^t.*^  ::^   r-i-  i...:. 'i:^ -hit-    i^  "ii-  Ptind  Maeiime  I  • 
'»ai'i.i:.'"    ir  _'"  »r.':-.  i.  J    7 ^  «*•■   —s^jz^     rZn?  3i>r  juiie  Iiii:?    •-•■ 

Wi'^^'*r<\     »-  -**<^^L.  -r   it^nr.  »r:  r     _e  :7-fi.^:i:nc  liinit^  will  f«.L«  x 
.;ui*r^  «».•«    ir'  M"-^    i:   ■:'•.:>.     r_:*-   T:i"iir  Ltdir-j'^?    jo^iT^'iii  in  riie  f : 

iu:ii/.#*r    n    i'v.\   :i;.:r*>    ■  •  1  »-r   jr'^iL»-tL  jur  Tire   i«t^.i  ▼irur  *re  r  ,' 
Mini'i'i  ipii  u»}':\i    ;ir_t->   iiLit  *:.,:iir  ~ir-i^ii:i    ..-  \*m^     There  are    !.- 
'it»-^*r.c    :»WA^*'-  ;ir^»*>.    i:M   i  r±iu:  n^u-n.rit*.     _i_l  -1**^^  librae  to«-^  •' 
tot:i.:r^:  Vv  -  •■»*  n:i:i  WtA'^ir*  ir  rT.ii>  zr»ii  ?•  ">  I_l  m^uc:*  ^skiber.     F-' 
/ar  Ml*  i,>  :•'*•;"     r  -^e-  ^»*'v  .i-_Li*s.  M**  ^1^-^  }«  ru^  kii^  tnmH  r  :j-; 
VI  la  lit    I  v.*    -ii  -11  ,...  »;  iT  -^t*       i--t!r-ie^  ir^eoa^  Are  beiz^  1- 
:;i  Mi*  11:11  v'.oTi-*    T*  ii-j.—  ^'i-.**.     ITiit  ^:-  -  f  kr»>  -cr.  wlti   ir:?  :  J 

Ah  a;  :.-.•:  r.L-.  -:.  v  *•_•  i  r  vi..  i.i,>  •  =-  -^<.  i^t  of  A^_^I^:  I"* 
IK*',  lo:  -.irr ;  -„•  .i,r  f  ^-.1  .i-^.rs.  i  r.i^-^z  2:.=:l:Lr.  acd  aa  >"  t-i 
travti.i.-  ..-.'iic  r.:  -^  *-  -_--^it  ;■:  :it -r.T.-i^i  s.;— i  wiog  oft:.( 
Army  t-ji,  fb/.:.-..  a  i-..^—-..:  f . :  il-  :„iiej.  A^i  ric- j  macLine  wa 
aMard^d  w:i.p  p.:.:  \i.'._.rr  T  .  :  C-:-_-.i.-v:  li^i  for' the  trav.?::n! 

crane  to  tljeMo:4-a:,Li.-r*:.-_;r:.i.-..,^v.A::.^ac*,  Ohio.  This  tram 
will  be  Kiijj;!ar  xo  tLe  o-.e  f:;rL>L-:  :  r  :l:*  cvr-i^panv  to  the  NaN-^"  De 
partuieut,  and  .»;:!  rva-l.:?  a-I^;:  ..f  i^>_  .  w^r^  for  a  capacity  of  11 
tons.  '       ~ 

A  further  ai.proj.riation  of  i.l'>.>\*^  f.jr  maohinerv  to  equip  the  soutl 

Zy^o.T-'lt  /^  '';  "^"^  ^'  ^'^'''^^  -^-  ^^^'l-  ^°^  «l«o  ^approprfa 
uou  or  «-is,<4^  lor  the  erection  of  the  s^.uth  wing,  including  ways  fo 
traveling  cranes,  l,y  the  same  act.  TLe  contracts  for  the  erection  of  ih 
ui  uing  and  for  tbe  purchase  of  macbiuerv  therefor  were  made  * 
ear  y  as  practicable  after  the  passage  of  the  act.  The  walls  of  the  ue» 
the  Lm''  '*'^"  ^•^^■«"^*^<1.  and  the  building  .hould  be  under  roof  befot. 
re^d^fnrTf  '  '"''  *°-  ^'  '-^  "-"I'^^ted  that  it  will  be  completed  aD< 
tht  M...!!  '*'*'f ''^"'"  ""^ ^^^  "''Hbinery  by  next  spring,  by  which  tim( 
icai^  beiZ  1"?."°''  ^''^''»««  ^--^^^'i^g  crane  wUl  be  delivered 
•=u  h  a  !rK  .!?'''  T  ""^  ''^  P'«««'  W^r"^  o»  tte  smaller  forgi.g^ 
-  ^-'  .t  forX  d  •  '"'''  ■'^•^«ha"i«n^,  can  then  be  commenced  in  ilh 
'-  '^  /riaU  ^  f  h""*'  "'''* '-S^lathes.  Two  a«lditional  boringau* 
*^>VM2li..li.  n.  rr""^  general  type  as  the  others  were  includec' 
•        n^hu,i.,^  to  be  purchased  from  the  appropriation  of  $2(J{J,0.)a 
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The  contract  therefor  was  awarded  to  Kiles  Tool  Works,  Hamilton^ 
Ohio.    These  two  lathes  are  due  next  year. 

The  equipment  for  this  wing  provides  for  six  turning  and  boring 
hithes,  and  six  turning  lathes  suitable  to  the  manufacture  of  guns  from 
8  to  12  inches  inclusive,  but  the  last  one  will  not  be  completed  until 
about  Jane^  1895.  As  it  is  the  intention  to  manufacture  guns  of  not 
less  than  12  inches  caliber  in  the  south  wing,  the  lathes  were  increased 
in  length  about  6  feet  in  order  to  accommodate  12-inch  guns  of  forty 
calibers  total  length;  the  north  wing  will  ultimately  be  devoted  mainly 
to  the  manufacture  of  8  and  10  inch  guns.  After  the  machinery  thus 
far  appropriated  for  has  been  procured  there  will  still  remain  space  in 
the  south  wing  for  four  more  large  lathes  and  a  number  of  smaller  tools. 
It  is  proposed  to  complete  the  equipment  of  this  wing  with  machinery 
suited  to  the  manufacture  of  16-inGh  guns.  The  width  of  this  wing  is 
20  feet  greater  than  that  of  the  north  wing,  and  'was  made  designedly 
80  for  this  very  purpose. 

The  full  output  of  the  gun  factory  when  completed  as  now  contem- 
plated will  be  as  follows,  viz :  Twelve  8-inch  guns,  fifteen  10-iuch  guns, 
fifteen  12-iDch  guns,  and  three  10-iuch  guns  per  annum. 

Should  an  appropriation  for  this  additional  machinery  be  made  at 
the  next  session  of  Congress  it  will  hardly  be  practicable  to  procure  the 
large  lathes  before  the  end  of  1895. 

PNEUMATIC  DYNAMITE  GUNS. 

No  progress  has  been  made  by  the  Pneumatic  Dynamite  Gun  Com- 
pany during  the  past  year  in  the  manufacture  of  the  pneumatic  dyna- 
mite guns  under  the  contracts  made  by  this  Department  with  that  com- 
pany March  8, 1889,  and  June  10,  1889.  It  is  understood  that  this  lack 
of  progress  is  due  to  financial  embarrassments  of  the  company.  The 
contracts  required  that  the  guns,  carriages,  air  compressors,  and  other 
appurtenances  for  the  successful  operation  of  the  guns  should  be  com- 
pleted, set  up,  successfully  operated,  and  that  the  guns  should  be  fired 
and  give  specified  successful  results  on  or  before  the  following  dates, 
viz:  • 

For  the  Atlantic  coast,  on  or  before  October  6, 1889. 

For  the  Pacific  coast,  on  or  before  June  10, 1891. 

At  the  request  of  the  company  extensions  of  their  contract  have  been 
granted  as  follows : 

First  extension  to  May  6,  1890. 
Second  extension  to  July  1, 1890. 
Third  extension  to  November  1, 1890. 
Fonrtli  extension  to  July  1, 1891. 

CONTRACT  OF  JUKE  10, 1880. 

First  extension  to  January  10, 1891. 
Second  extension  to  NoveQibeF2,l891. 

After  a  careful  consideration  of  the  case,  with  the  approval  of  the 
Seeretary  of  War,  another  extension  of  the  goutraot  of  Maroh  8, 1889| 
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was  made  on  Jaly  17, 1891,  in  order  to  facilitate  as  far  as  possible  the 
completion  of  the  guus.  Under  this  extension  the  delivery  of  the  first 
group,  that  for  Sandy  Hook,  is  now  extended  to  January  1, 1892,  and 
of  the  last  group  to  July  1,  1892,  provided  the  first  group  is  delivered 
before  January  1, 1892.  The  total  number  of  ten  guns  under  the  two 
contracts  consist  of  one  8-inch  and  nine  15-inch  guns,  of  which  three  of 
the  latter  caliber  are  by  law  to  be  mounted  on  the  Pacific  coast  The 
reports  furnished  the  Department  by  the  Pneumatic  Dynamite  Gun 
Company  of  trials  made  of  a  15-inch  pneumatic  dynamite  gun,  mana- 
factured  by  them  in  this  country  for  the  English  Government,  are  quite 
favorable  to  the  performance  of  the  gun  and  its  projectiles. 

SANDY  HOOK  PROVING  GROUND. 

ft 

Under  the  provisions  of  the  act  approved  February  24,  1891,  pro- 
posals were  issued  under  date  of  June  8, 1891,  for  supplying  the  De- 
partment with  a  Gantry  crane  of  80  tons  capacity,  and  mounted  on  a 
traveling  platform,  both  crane  and  platform  to  be  operated  by  hand 
power,  for  use  in  mounting  and  dismounting  guns  at  the  Sandy  Hook 
proving  ground.  A  satisfactory  bid  was  received  from  Maxwell,  Man- 
ning &  Moore,  and  a  contract  for  the  crane  will  be  awarded  them. 

Some  improvements  have  been  made  during  the  past  year  in  the  ar- 
rangement of  the  proof  battery  and  the  firing  facilities  at  the  proving 
ground,  and  a  railway  track  has  been  laid  connecting  the  wharf  with 
the  battery  and  the  latter  with  the  proof  butts,  which  will  ultimately 
be  extended  down  the  beach  to  the  targets.  Several  new  platfornfs  in 
concrete  have  been  laid,  which  will  be  fitted  with  heavy  cast-iron  bed 
plates,  somewhat  similar  in  principle  to  the  face  plate  of  a  lathe,  in 
order  to  admit  the  mounting  thereon  of  a  considerable  variety  of  gnu 
carriages. 

The  free  recoil  carriage  described  in  the  last  annual  report  has  been 
used  in  experiments  made  with  the  7-inch  B.  L.  howitzer  and  the  8inch 
B.  L.  rifle  in  connection  with  the  S6bert  velocimeter,  and  has  worked 
satisfactorily.  It  is  expected  that  the  results  obtained  in  these  firings, 
which  will  be  extended  to  guns  of  other  type  and  caliber,  will  be  of  the 
highest  usefulness,  as  they  will  furnish  data  for  determining  the  press- 
ures along  the  bores  of  guns  with  different  kinds  of  powders,  smoke- 
less as  well  as  brown,  and  permit  the  solution  of  many  other  important 
ballistic  questions  relative  to  pressures  and  velocities. 

ESTIMATES  FOR  ARMAMENT  OF  FORTIFICATIONS  FOR  THE  FISCAL  YEAR 

ENDING  1893. 

Among  the  principal  estimates  submitted  by  the  Department  for  au 
action  of  Congress  at  its  next  session  are  the  following : 
To  complete  the  equipment  of  the  south  wing  of  the  Army  Gmi  Factory  .. .  J326, 000 
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This  will  procnre  the  necessary  machines,  tools,  and  fixtures  for  the 
manufaicture  of  three  16  inch  guus  per  aunum,  besides  the  lathes  and 
other  tools,  such  as  hoop  lathes,  slotting  machines,  shapers,  etc.,  and 
ail  additional  overhead  crane  of  60  tons  capacity  will  be  required;  also 
a  30ton  overhead  traveling  crane  for  use  with  the  jacket  lathes.  The 
estimated  cost  of  the  equipment  is  $340,600,  which  can  be  reduced  to 
(326,000  by  reappropriating  for  the  purpose  $20,600  that  will  remain 
nnnsed  from  the  sum  of  $248,743  appropriated  by  the  act  of  February 
24,1891,  for  the  erection  of  the  south  wing;  and  this  will  be  recom- 
mended to  Congress. 

For  oil-tempered  and  annealod  steel  fur  8,  10,  and  12  inch  guns,  inclading 
the  parts  requirei)  for  tbe  manufacture  of  a  type  16-inch  gun 11,122,000 

In  order  to  prevent  a  deficiency  in  the  supply  of  forgings  at  the 
Army  Gun  Factory,  it  is  imperative  that  a  further  appropriation  be 
made  at  the  next  session  of  Congress  for  at  least  twelve  sets  8-inch, 
fourteen  sets  lO-inch,  and  twelve  sets  12-inch  forgings.  The  first  set 
of  8  inch  forgings  could  then  be  delivered  by' the  beginning  of  1893, 
and  all  the  remaining  sets  by  the  end  of  1893;  the  first  set  of  10-inch 
forgings  by  September  1,  1893,  and  all  the  remaining  sets  by  the  end 
of  1894;  the  first  set  of  12  inch  forgings  by  the  end  of  1893  and  all 
the  remaining  sets  by  the  end  of  1894,  provided  contracts  are  made 
with  at  least  two  steel-makers.  Any  slower  delivery  than  this  would 
cause  a  deficiency. 

The  great  length  of  time  required  to  produce  and  test  a  gun  of  16- 
inch  caliber  makes  an  appropriation  therefor  without  further  delay 
a  pressing  nieed.  If  an  appropriation  should  be  made  available  by 
June  30,  1892,  the  type  16inch  gun  could  hardly  be  made  and  tested 
before  June  30,  1895,  while  the  first  three  16-inch  guns  for  service 
would  not  be  completed  before  the  end  of  1898.  Recent  improvements 
iu  the  resisting  power  of  ships'  armor  would  seem  to  stiJl  further  empha- 
size the  already  recognized  necessity  for  guns  of  this  caliber.  As  it 
would  be  foolish  to  conclude  that  the  improvements  in  the  resisting 
power  of  armor  have  reached  their  final  limit,  and  as  much  time  is  re- 
quired for  completing  a  type  gun  of  such  high  power  as  ma^^  have  be- 
come an  absolute  necessity  for  overcoming  such  resistance,  the  sooner  the 
work  is  commenced  the  better.  Having  provided  the  type  gun  if  further 
constructions  of  so  large  a  caliber  are  not  immediately  demanded  we 
would  at  least  be  ready  to  go  on  with  their  construction  when  they  are 
demanded.  Guns  of  15f  to  17f  inch  caliber  are  now  included  in  the  ar- 
maments of  the  principal  foreign  powers,  and  have  been  in  use  since 
1882.  In  connection  with  this  estimate  an  item  of  $10,600  is  asked  for 
to  alter  one  of  the  large  lathes  at  the  gun  factory  to  adapt  ittethe 
manufacture  of  a  type  16-inch  gun. 

For  Bteel  breech-loading  rifled  seacoast  mortars  of  12-incb  caliber $725, 000 

Seventy-three  mortars,  now  under  manufacture  by  contract  at  the 
Banders'  Iron  Fouiidry  and  at  tbe  South  Boston  Iron  Works,  will  be 
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completed  byjtheend  of  1893,  and,  unless  a  fresh  appropriation  is  made 
next  year  for  continuing  this  work,  the  production  of  mortars  of  this 
caliber  forecast  defense  must  be  discontinued.  The  action  of  the  Sen- 
ate, at  the  last  session  of  Congress,  in  substituting  steel  mortars  for 
cast  iron,  hooped  with  steel,  in  the  amendment  providing  for  a  further 
supply  of  the  latter,  indicates  that  Congress  favors  all-steel  mortars. 

For  carriages  for  breech-loading  rifled  mortars  of  I'i-iuch  caliber $449, 500 

By  the  acts  of  March  2,  1889,  and  August  18,  1890,  the  sum  of 
$325,000  was  appropriated  for  mortar  carriages,  and,  as  already  stated, 
this  sum  will  suffice  for  the  purchase  of  about  30  spring  return  car- 
riages, of  the  Baskazoff  type.  The  sum  now  estimated  for  should  pro- 
vide 43  more  of  these  carriages,  which  will  complete  the  amounts 
required  for  the  73  mortars  under  contract. 

For  carriages  for  monating  new  steel  breecb-loading  8-iach,  lO-inoh,  and 
12.inchgun8 $1,805,000 

The  above  sum  is  estimated  to  provide  mounts  for  the  number  of 
8, 10,  and  12  inch  guns  that  will  be  completed  at  the  end  of  1893,  viz : 
Thirty-three  8-inch,  nineteen  10-inch, and  fifteen  12inch  guns. 

For  the  thirty-three  8  inch  guns  to  be  completed,  it  is  not  probable 
that  more  than  eight  will  be  mounted  on  barbette  carriages.  Sufficient 
money  has  already  been  appropriated  for  4  barbette  carriages,  leaving 
to  be  provided  for,  4  barbette  carriages  and  25  disappearing  carriages. 
For  the  nineteen  10-inch  guns  there  will  be  provided  6  barbette  car- 
riages and  14  disappearing  carriages.  For  the  fifteen  12-inch  guns  there 
will  be  provided  two  barbette  carriages  and  twelve  gun-lift  carriages, 
there  being  a  sufficient  appropriation  on  hand  for  one  additional  bar- 
bette carriage.  The  estimate  also  covers  one  type  casemate  carriage 
for  a  12-inch  gnu,  a  very  advantageous  offer  having  been  tendered  the 
Department  for  such  carriage,  with  the  right  to  continue  the  manufac- 
ture. 

For  the  enlargement  and  improvement  of  the  heavy  gun-carriage  plant  at 
Watertown  Arsenal,  Watertown,  Mass |I51,000 

The  object  of  this  estimate  is  to  provide  more  adequate  facilities  for 
the  manufacture  of  the  carriages,  that  will  now  be  required  in  consid- 
erable numbers,  for  the  new  steel  guns  for  coast  defense.  The  work  of 
designing  and  producing  the  carriages  required  is  not  less  difficult  or 
less  in  magnitude  than  that  of  producing  the  guns,  and,  unfortunately, 
this  work  is  some  years  behind  that  of  gun  manufacture.  The  Water- 
town  Arsenal  is  well  located  and  well  adapted  for  this  class  of  work, 
and  no  very  great  expense  is  anticipated  in  increasing  its  facilities  to 
the  extent  desired. 

The  Department  has  also  snbmitted  the  following  usual  estimates  of 
$200,000  for  armor-piercing  steel  projectiles,  and  a  sufficient  sum  for 
procuring  the  plates  for  testing  the  same;  $100,000  for  deck-piercing 
shell  for  12-inch  B.  L.  mortars,  also  an  item  for  plates  for  testing  the 
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same;  $100,000  for  the  alteratioQ  of  15-iuch  carriages,  aod  lO-incb  car- 
riages for  aae  with  8  inch  M.  L.  rifle  for  Watertown  Arsenal ;  for  an  ad- 
ditional lot  of  twenty-five  3.2-inch  guns  and  their  carriages ;  for  twenty- 
five  5-inch  Biege  gnns ;  for  twelve  7-inch  howitzers  and  their  carriages, 
and  for  powders  and  projectiles  for  issues  to  the  service  for  field,  siege, 
and  seacoast  guns,  and  for  proving  the  new  seacoast  gnns  and  mortars 
as  they  are  completed. 

MAGAZINE  SMALL  ABM. 

The  qaestion  of  procuring  for  the  Army  a  magazine  rifie  (small  arm) 
of  reduced  caliber  has  engaged  the  attention  of  the  Department  for 
some  time,  and  while  no  direct  steps  were  taken  until  last  fall,  yet  for 
some  time  experiments  had  been  in  progress  at  the  Springfield  Armory 
to  determine  the  most  appropriate  caliber  and  the  best  form  and  weight 
of  projectile.  Connected  with  these  trials  were  many  tests  of  smoke- 
less powders,  resulting  finally  in  the  selection  of  one  sufficiently  satis- 
factory for  use  in  the  examination  and  test  of  small  arms. 

A  quantity  of  this  powder  has  been  procured  from  the  Wetteren  fac- 
tory, Belgium,  and  the  reduced  caliber  of  0.30  inch  decided  upon  for 
exhaustive  trial.  After  many  experiments  a  satisfactory  cartridge  has 
been  arrived  at  and  100,000  of  them  manufactured  at  the  Frankford 
Arsenal,  for  the  trial  of  the  new  caliber  arms. 

Aboard  of  officers, four  from  the  infantry  and  cavalry,  with  two  from 
the  Ordnance  Department,  was  assembled  last  December  to  consider 
and  recommend  ^  suitable  magazine  system  for  rifles  and  carbines. 

Advantage  was  early  taken  of  the  experience  of  similar  commissions 
abroad,  and  through  the  courtesy  of  our  State  Department  and  of  for- 
eign governments  the  magazine  small  arms  selected  for  the  principal 
European  armies  have  been  procured  and  subjected  to  trial  by  the 
board.  These  include  the  Lee-Speed,  Mark  I,  of  England ;  the  Mann- 
licher,  of  Austria;  the  Krag-Jorgenseu,  of  Denmark;  the  Mauser,  of 
Belgium;  the  *' Infantry  Rifle,''  of  Germany;  the  Kropatscliek,  of 
Portugal,  and  the  Murata,  of  Japan.  The  Schmidt,  of  Switzerland,  is 
on  hand,  awaiting  the  arrival  of  suitable  ammunition  for  its  test.  Sev- 
eral other  foreign  guns  are  also  expected  and  will  be  tested  when  re- 
ceived. The  knowledge  gained  by  the  trial  of  these  arms,  which  are 
the  best  other  nations  have  been  able  to  produce,  is  valuable. 

The  radical  change  from  a  caliber  of  .45  inch  (our  present  service 
standard)  to  the  much  smaller  one  of  .30,  the  use  of  the  long  and  nar- 
row cartridge  thereby  necessitated,  and  the  introduction  of  smokeless 
powders  for  imparting  a  greatly  increased  velocity  to  the  bullet  without 
subjecting  the  barrel  and  breech  system  to  undue  augmented  strain, 
have  all  operated  to  retard  the  efforts  of  American  inventors  to  perfect 
their  guns,  and  the  result  is  that  but  few  magazine  arms  of  American 
design  have  yet  been  brought  before  the  board.  To  assist  inventors 
the  Department  has  sold,  at  cost  price,  caliber  .30  barrels  and  smokeless 
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l)owder  cartridges  for  such  preliminary  experiments  as  they  inight  de- 
sire to  make.  A  number  have  availed  themselves  of  these  opportunities 
and  will  probably  soon  have  their  inventions  ready  for  trial  by  the 
board. 

The  elaboration  of  a  magazine  system  suitable  for  the  military  service 
is  an  operation  requiring  not  only  ingenuity,  but  both  time  and  patience 
to  bring  it  to  perfection.  Experience  has  demonstrated  the  ability  of 
American  inventors  to  produce  the  best  small  arms  in  the  world 
adapted  to  the  conditions  which  formerly  existed.  This  Department  is 
doing  all  in  its  power  to  afford  American  inventors  all  opportunity  to 
meet  the  requirements  of  new  existing  conditions. 

fCeports  of  foreign  service  indicato  that  continuous  rapid  "firing  may 
not  be  expected  in  the  use  of  the  magazine  rifle,  as  it  is  limited  by  the 
endurance  of  the  soldier  and  the  heating  of  the  gun^  The  following 
extract  from  General  Information  Series,  No.  X,  published  by  the 
office  of  Naval  Intelligence,  is  of  interest  in  this  connection. 

Interest! Dg  experiments  carried  out  in  France  give  a  good  idea  of  the  rapidity  of 
fire  possible  witb  magazine  arms.  Ten  soldiers  were  selected  to  fire  with  maximum 
rapidity  at  a  target  984  feet  distant,  representing  15  men  standing  a  few  inches 
apart. 

These  soldiers  selected  a  kneeling  position  for  firing,  and  each  had  a  companion 
standing  near  him  to  supply  him  with  another  r^e  as  soon  as  the  one  he  was  nsing 
heated  to  such  a  degree  as  to  be  nn6t  for  nse.  The  hits  averaged  only  8.6  per  cent. 
The  rides  all  heated  between  the  twentieth  and  twenty-fifth  shots,  and  new  ones 
were  immediately  handed  to  the  men.  The  soldiers  were  compelled,  from  physical 
exhaustion  alone,  to  cease  firing  at  the  end  of  a  time  averaging  ten  minutes  for  the 
entire  party,  during  which  the  average'of  shots  per  roan  for  the  entire  party  was 
154.2. 

Eeports  from  our  Army  show  that  an  expert  soldier  can  fire  the  pres- 
ent service  Springfield  single-loader  with  the  accuracy  generally  needed 
in  action,  about  twenty  times  per  minute.  So  far  as  rapidity  of  fire 
alone  is  concerned  these  reports  reduce  somewhat  the  almost  univer- 
sally estimated  necessity  for  an  immediate  change  to  a  magazine 
system. 

It  is  important  to  state  that  np  to  the  present  time  the  investigations 
made  and  knowledge  gained  by  this  Department  have  not  demonstrated 
so  much  excellence  in  the  magazine  arms  which  have  been  adopted  by 
foreign  nations  as  was  expected,  and  have  not  shown  such  perfection  in 
any  one  of  them  as  could  warrant  its  adoption  for  our  service.  It 
is  hoped  that  this  country  can  produce  a  better  arm,  and  until  it  can, 
or  certainly  nntil  it  has  been  demonstrated  that  it  can  not,  it  would  be 
wise  to  defer  a  change  from  the  excellent  single-loader  now  in  service 
to  a  magazine  system.  No  efforts  will  be  spared  to  arrive  at  a  satisfac- 
tory magazine  arm. 
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CALIBER  .30  RIFLE  AND  AMMUNITION. 

The  advantages  of  a  reduction  of  caliber  and  of  a  change  to  smoke- 
less powder  for  the  cartridge  are  well  established,  though  in  regard  to 
the  latter  much  has  yet  to  be  determined  in  regard  to  the  ability  of  this 
country  to  supply  a  suitable  powder  in  suitable  quantities,  and  of  the 
ability  of  such  powders  to  stand  long  storage  and  exposure  to  low 
temperatures  without  too  great  deterioration  of  their  ballistic  qualities. 

The  success  that  has  been  arrived  at  in  the  manufacture  of  the  cali- 
ber ^0  car^ridge  at  the  Frankford  Arsenal  and  the  excellent  results 
obtained  with  the  new  caliber  .30  Springfield  single-loader  lead  the 
Department  to  believe  that  if  the  adoption  of  a  magazine  arm  is  de- 
ferred the  Department  may  at  an  early  date  commence  to  furnish  to 
the  Army  reduced  caliber  arms  and  ammunition  charged  with  a  satis- 
factory smokeless  powder.  The  Department  is  earnestly  urging  on 
the  experiments  and  other  work  for  arriving  at  a  solution  of  this  ques- 
tion, and  as  soon  as  a  satisfactory  powder  can  be  obtained  the  question 
of  the  immediate  adoption  of  the  reduced  caliber  arm  will  be  submitted 
to  a  board.  (Attention  is  invited  to  Appendix  16  on  the  manufacture 
of  the  reduced  caliber  ammunition.) 

Id  the  proposed  improvements  in  small  arms  and  small-arm  ammu- 
nition probably  nothing  may  be  anticipated  to  cause  more  delay  and 
require  more  urgent  effort  to  overcome  than  the  difficulty  of  procuring 
in  this  country  sufficient  quantities  of  suitable  smokeless  powders.  The 
Department  is  doing  alfin  its  power  to  induce  and  aid  inventors  and 
maunfactarers  to  perfect  these  powders. 

In  connection  with  this  subject  attention  is  invited  to  what  has  already 
been  stated  in  this  report  in  regard  to  the  establishment  of  a  suitable 
laboratory  for  this  and  other  purposes  at  the  Frankford  Arsenal.  . 

BEYOLYERS. 

A  number  of  each  of  the  new  double-action  revolvers,  caliber  .38,  with 
simultaneous  ejector,  and  Smith  &  Wesson  safety  hammerless  revolvers 
of  the  same  caliber,  with  6-inch  barrel,  were  purchased  and  issued  for 
trial  by  troops  iu  service  during  the  past  year.  A  report  upon  an  ante- 
cedent trial  of  these  revolvers,  made  by  a  board  convened  at  the  Spring- 
field Armory,  Massachusetts,  is  published  in  the  Annual  Eeport  of  the 
Chief  of  Ordnance,  1889,  Appendix  12.  The  board  concluded  that  a 
competitive  test  in  service  would  be  necessary  to  determine  the  relative 
merit  of  the  weapons.  One  hundred  of  each  of  the  revolvers  were  ac- 
cordingly procured  and  have  been  on  trial  with  nine  troops  of  the  First, 
Third.  Fifth,  Sixth,  Eighth,  and  Ninth  Cavalry.  The  reports  which 
have  been  received  from  the  troop  commanders  with  two  exceptions 
favor  the  Colt  revolver  and  consider  it  a  very  decided  improvement  upon 
the  caliber  .45  Colt  now  in  service.  Steps  have  been  taken  to  recall  the 
experimental  revolvers  and  they  will  be  returned  to  the  armory  for 


ing  change  in  the  rifle  and  probable  adoption  of  sinokeleas  powder  for 
Bmall-arm  annDnnitioii  it  isnot  deemed  expedient  to  miikean  immediate 
change  in  the  service  revolver.  It  is  deemed  best  to  await  the  outcome 
of  the  present  state  of  affairs  in  order  to  secure  the  best  ballistic  effects 
in  the  revolver  as  well  as  the  rifle  aiid  have  a  uniform  system  ofamall 
anna  in  such  requirements  as  are  eommou  to  all  three  arms— the  rifie, 
the  carbine,  and  the  revolver. 

The  campaign  iu  connection  with  the  Indian  disturbance  at  Pine  Ridge 
wherein  the  troops  marched  over  and  tamped  in  every  variety  of  coun- 
try and  were  exposed  to  storms  and  to  cold  far  below  the  freezing  point 
enabled  the  Department  to  obtain  valuable  iuformatiou  regarding  msv- 
terial  in  service.  Capt.  Ayres,  of  the  Ordnance  Department,  has  fur- 
nished valuable  reports  and  much  useful  information  iu  regard  to  expe- 
rience gained  iu  this  campaign.  It  may  be  mentioned  that  the  saber  and 
bayonet  were  not  carried,  and  this  fact  wonld  seem  to  substantiate  the 
views  of  those  officers  who  are  in  favor  of  abandoning  these  weapons. 

EXPERIMENTAL   MATERIAL  FOR   EQUIPMENT. 

Reports  have  been  received  from  oflicers  of  the  Army  jn  relation  to 
the  trial  of  materials  issued  experimentally. 

These  reports  treat  of  the  following  subjects: 

First.  The  Wiut  saddle. 

Second.  The  Williams  folding  feed  basket. 

Third.  A  carbine  scabbard  or  sheath  to  be  issued  in  place  of  the  boot. 

Fourth.  The  Merriam  pack. 

Fifth.  The  intrenching  knife. 

All  the  reports  are  adverse  to  the  use  of  the  Wint  saddle  and  the 
Williams  folding  feed  basket. 

All  the  reports  are  in  favor  of  the  substitution  of  the  carbine  scab- 
bard for  the  carbine  boot,  and  on  the  adoi)tion  by  the  Uoard  on  Maga- 
zine Small  Arms  of  a  new  carbine  the  scabbard  will  be  substituted  for 
the  boot.  It  is  not  considered  judicious  to  make  the  change  at  present, 
as  the  form  of  the  scabbard  may  to  some  extent  depend  upon  the  shape 
of  the  magazine  in  the  new  carbine. 

The  reports  on  the  Merriam  pack  are  inconclusive.  Up  to  this  time 
fifty-two  reports  have  been  received,  of  which  twenty  three  are  favor- 
able and  tweutj-ntne  unfavorable.     Bight  companies  are  still  to  be 
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favorable  nor  nnfavorable.    The  adoption  of  a  separate  intrencbing 
tool  is  under  consideration,  and  such  tools  are  under  trial. 

A*board  was  convened  to  consider  the  subject  of  a  blanket  roll  and 
the  Bell  shelter  tent.  They  report  adversely  to  the  use  of  the  roll,  but 
think  that  the  tent  is  desirable  and  have  recommended  that  one  hundred 
l>e  fabricated  and  issued  to  the  service  for  trial. 

I  have  also  the  honor  to  submit  herewith  the  following  papers  as  ap- 
pendices to  this  report : 

Appendix  1. — Statement  of  principal  articles  procured  by  fabrication 
dnring  the  year  ended  June  30,  1891. 

Appendix  2. — Statement  of  principal  articles  procured  by  purchase 
during  tbe  year  ended  June  30, 1891. 

Appendix  3. — Statement  of  ordnance,  ordnance  stores,  etc.,  issued  to 
the  Military  Establishment,  including  the  national  homes  for  soldiers  of 
the  volunteer  and  regular  Army  and  exclusive  of  the  militia,  dnring  the 
year  ended  June  30, 1891. 

Appendix'4^. — Statement  of  ordnance,  ordnance  stores,  etc.,  distrib- 
uted to  the  militia  from  July  1^  1890,.  to  June  30, 1891,  under  section 
1667,  Revised  Statutes. 

Appendix  5. — Statement  of  ordnance,  ordnance  stores,  etc.,  distrib- 
Qted  to  the  colleges  from  July  1,  1890,  to  June  30, 1891,  under  section 
1225,  Revised  Statutes. 

Appendix  6. — Statement  of  arms  and  ammunition  issued  to  the  Exec- 
utive Departments  during  the  year  ended  June  30, 1891,  under  the  pro- 
visions of  the  act  of  March  3, 1879. 

Appendix  7. — Report  of  action  taken  during  the  year  ended  June  30, 
1891,  nnder  the  provisions  of  the  act  approved  March  3,  1881. 

Appendix  8. — Showing  the  stations  and  duties  of  the  officers  of  the 
Ordnance  Department. 

Appendix  9. — Reports  on  making  small  purchases. 

Appendix  10. — ^ReiK)rts  of  the  •  principal  operations  at  Columbia 
Arsenal  (I  plate). 

Appendix  11. — Report  of  the  principal  operations  at  Rock  Island  Ar- 
senal. 

Appendix  12. — Report  of  the  principal  operations  at  Watervliet  Ar- 
senal (2  plates). 

BEPOBTS  FEOM  SPBINGFIELD  ARMORY. 

Appendix  13. — ^Trials  of  smokeless  powders — Reports  Nos.  1  to  7. 

Appendix  14. — Trials  of  Clay's  cartridge  shell. 

Appendix  16. — Practice  firings  by  the  Armory  Rifle  Club. 


Appendix  IG. — Manufacture  of  caliber  .30  cartridges  at  the  Frank« 
ford  Arsenal,  and  experiments  attending  the  same. 
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CONSTRUCTION  OF  ORDNANCE. 

Appendix  17. — Report  on  manufacture  of  12-iQcb  B.  L,  rifle,  steely  No. 
1  type,  at  Watervliet  Arsenal  (10  plates). 

Appendix  18. — ^Report  on  manufacture  of  12-inch  B.  L.  mortar,  steel, 
No.  1  type,  at  the  Watervliet  Arsenal  (7  plates). 

Appendix  19. — Report  on  manufacture  of  Frankford  Arsenal  combi- 
nation fuse  with  channel  time  train  (L  plate). 

Appendix  20. — Report  on  manufacture,  with  description  of  Frankford 
Arsenal  combination  fuse,  tubular  time  train  (3  plates). 

Appendix  21. — General  specifications  governing  the  manufacture  and 
inspection  of  carriages  and  parts  of  carriages  for  cannon. 

Appendix  22. — Instructions  to  bidders  and  special  specifications  gov- 
erning the  manufacture  of  spring  return  carriages  for  12-inch  B.  L* 
mortars. 

Appendix  23. — Instructions  to  bidders  and  specifications  for  the 
manufacture  of  type  and  serviced,  10,  and  12  inch  single  charge,  steel 
breech-loading  guns. 

Appendix  24. — Instructions  to-bidders,  and  special  specifications  gov- 
erning the  manufacture  of  8  and  10  inch  disappearing  gun  carriages. 

Appendix  25. — Progress  report  on  manufacture  of  steel  forgings,  etc., 
at  the  Mid  vale  Steel  Company,  Philadelphia,  Pa. 

Appendix  26. — Progress  report  on  manuf^icture  of  steel  forgings,  etc., 
at  the  Bethlehem  Iron  Works,  South  Bethlehem,  Pa. 

Appendix  27. — Revised  specifications  governing  the  manufacture  of 
steel  for  cannon. 

Appendix  28. — Report  on  manufacture  of  twenty  metallic  carriages 
for  machine  guns  (4  plates). 

ABMT  GUN  FACTORY. 

Appendix  29. — Specifications  for  excavations  and  masonry  and  foun- 
dations for  south  wing  of  Army  Gun  Factory. 

Appendix  30. — Si)ecificatious  for  the  delivery  and  erection  of  the  iron 
work  for  the  south  wing  of  Army  Gun  Factory. 

Appendix  31. — Specifications  for  the  erection  and  completion  of  super- 
structure, south  wing  of  Army  Gun  Factory. 

Appendix  32. ^SpQc\ficsit\oim  for  gun  lathes  required  for  the  equip- 
ment of  the  south  wing  of  Army  Gun  Factory. 

Appendix  33. — Specifications  for  machine  tools  required  for  the  equip- 
ment of  the  south  wing  of  the  Army  Gun  Factory. 

ORDNANCE  PROVING  GROUND. 

Appendix  34. — Report  on  firings  with  13^-pound  3.2  inch  shell  with 
band  at  1^  inches  and  five-eighths  inch  from  base  (10  plates). 

Appendix  35. — Report  on  test  of  experimental  carriage  for  5-inch  B. 
L.  siege  gun,  steel  (1  plate). 
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Appendix  36. — Report  on  tests  of  Hotchkiss  3.2-mcb  shrapnel  (21 
plates). 

BEPORTS  OP  BOARD  POR  TESTING  RIPLBD  CANNON,  ETC. 

Appendix  37. — Report  of  test  of  3.6inch  B.  L.  mortar,  steel,  No.  1, 
type  (15  plates). 

REPORTS  OP  THE  ORDNANCE  BOARD. 

Appendix  38. — ^Tests  of  Armstrong's  combination  time  and  percussion 
fuse  (1  plate). 

MISCELLANEOUS. 

Appendix  39. — Smokeless  powders,  firing  results,  etc.  (1  plate). 

Appendix  40. — Caisson  and  combined  forge  and  battery  wagon  for 
3«2-iiich  gaii. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

D.  W.  Flagler, 
Brigadier-Oeneralj  Chief  of  Ordnance. 

The  honorable  Secretary  op  War. 


Appendix  1 . 


Statement  of  principal  articles  procured  by  fabrication  at  the  arsenals 

during  the  fiscal  year  ended  June  30, 1891, 

Class  I. 

1  12-iiicli  breech-loading  rifle  (type),  No.  1. 
25  3.2  inch  breech-loading  rifles,  steel. 
1  12-inch  breech-loading  mortar  (type),  ^o.  1. 

Class  II. 

1  carriage  for  3.6-inch  breech-loading  field  mortar. 

21  carriages,  metallic,  for  Gatling  guns,  model  1890,  with 

mounts. 

1  carriage  for  o-inch  brci^di-loading  si«»ge  gun. 
10  1.1  incli  barbette  carriages  and  chassis. 

22  raissons  and  hmbers  for3.2-incli  guns. 
20  limbers  for  machine  gun  carriages. 

2  mortar*wagons. 

6  combined  forges  and  battery  wagons. 

Class  III. 

28  breech  sights  for  3.2-inch  rifles. 
2  breech' sights  for  3.6-inch  rifles. 
1  front  sight  for  3.6-inch  rifle. 
1  front  sight  for  8-inch  rifle. 
1  reiir  sight  for  3.2-inch  rifle. 

7  rciir  sights  for  8-inch  rifles. 

1  8upi)ort  telescopic  sight  for  3.2  inch  riflo. 
50  breech  straps  for  3.2-inch  rifle. 

2  muzzle  covers  and  sights. 

3  iwuches  for  sights. 

.     2  i)ouches  for  primers. 

1  x>ouch  for  pendulum  hausse. 
505  water  buckets. 

18  fuse  wrenches. 
6  gunners'  gimlets. 
13  gunners'  reamers. 

2  gun  covers  for  Gatling  guns.  • 
5  canvas  covers  for  ammiiuition  chests. 

12  handspikes,  trail. 

38  handspikes. 

20  seta  harness  for  two  wheel  horses. 
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l,!  sets  harness  for  two  lead  horses. 
2  sets  harness  for  Hotuhkiss  inouittaiu  gau. 
ir>n  harness  saclis. 
2  lanyards. 

12  piiniing  wires. 

13  prolonges. 

1  quoin. 
4.  mauls. 

42  thumbstalls. 

2  rammers  and  staves  for  12-ponnder  gnna. 
S'  rammers  and  staves  for  4J-iuch  siege  guns. 
2  rammers  and  staves  for  ll-iucU  rifle. 

15  sponges  and  rammers,  jointed,  for  3.2-ineli  gtins. 
10  sponges  and  rammers,  combined,  for  3.2-incli  guns. 
37  sponges  and  rammers  for  6-pounder  gnns. 

0  sponges  and  rammers  for  12-poiinder  guns. 
26  sponges  and  rammers  for  3-inch  rifles. 

S  sponges  and  staves  for  8-inch  rifles. 

S  sponges  and  staves  for  lU-inch  rifles. 

0  sponges  and  staves  for  13-inch  mortars, 
loo  sponge  covers  for  S-inch  rifles. 

a  sponge  covers  for  12-pounder  guns. 

5  sponge  covers  {bore)  for  3.2-inch  rifle.s. 
18  sponge  covers  (chamber)  for  3.2-iuch  rifles. 
75  tompions  for  3-mch  rifles. 

2  tompions  for  8-incb  rifles. 

2  tompions  for  G-pounder  guns. 
^'■i  scrapers  for  cannon. 

4  scrapers  for  carriages. 
9.'*  vent  covers. 

7  vent  punches. 
29  vent  pieces. 
23  wipers  for  mortars. 

1  denning  brush  for  Hotcbkiss  revolving  gun. 
1  cushion  for  Uotchkiss  revolving  gun. 

1  grease  box  for  Hotchkiss  revolviug  gim. 
IH  teed  guides  for  Oatling  guu. 

3  hoppers  forCiatliug  gun. 

Class  IV. 

185  8-lnch  cored  shot-. 

186  ly-inch  solid  shot. 
50  12-iuch  solid  shot. 

1,(KI0  8-incb  shells. 

200  12-inch  mortar  shells. 
C,  173  3.2-inch  shells,  long. 

720  3.fi  inch  shells. 
1,050  u-iueh  shells,  siege  guns. 

637  7-inch  shells,  siege  howitzer. 
20  3-i»ch  Hotchkiss  shot,  llxed. 

oi.Ass  vr. 

5,041  Spi'inglieM  rifle,-,  caliber  .45,  nmdel  1884. 
24,31)1  Bpriiiglield  rtxl  bayonet  lifles,  model  18S8. 
1  ofiicer's  sword. 
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500  sabers,  oflScers',  cavalry. 

150  sabers,  officers',  light  artillery. 

400  knives  for  hospital  corps. 

Class  VII. 

ARTILLERY  ACCOUTERMENTS. 

100  artillery  knapsacks. 
500  saber  belts  and  plates. 
4  sword  knots. 

CAVALRY  EQUIPMENTS. 

2j  750  pistol  holsters. 

2y  X50  saber  belts  and  plates. 

763  saber  knots. 
4^  000  saber  straps, 

INFANTRY  EQUIP>IENTS. 

10,  (KK)  bayonet-scabbard  bodies. 
3, 270  bayonet  scabbards. 
1, 125  blanket  bags. 

1,350  pairs  blanket  bag  shoulder  straps. 
7, 155  cartridge  boxes,  McKeever  pattern,  ISli. 
4,000  cartridge  belts. 
5,600  canteens. 
600  canteen  straps. 
800  frogs,  sliding. 
25, 400  gun  slings. 
1,440  haversacks. 

210  haversack  straps. 
4,512  forks. 
4,512  knives. 
10, 000  tin  cups. 
16, 801  waist  belts  and  plates. 

27  waist  belts,  non-conunissioiied  officcrs\ 
16, 000  meat  cans. 

350  sword  belts  and  plates,  officers'. 

APPENDAGES. 

27, 541  headless  shell  extractors. 
25,620  screw-drivers 
16, 150  wooden  wiping  rods. 
67  pistol  grip  screws. 
2  sets  screws  for  bullet  mold. 

HORSE  EQUIP3IENTS. 

713  bridles,  curb,  cavalry. 
1  carbine  socket. 

100  ^rths. 
3, 160  halters  and  straps. 
1.0(N>  liorse  covers. 
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2, 000  lariats. 

1,064  iiose-bag:s. 

2, 123  saddles,  cavalry. 

250  saddle  bags^  canvas. 
1,050  saddle  bags,  leather. 

10  saddle  cloths,  staff  officers. 
65  saddle  cloths,  line  officers. 
179  saddlecloths. 
1  socket  for  guidon. 
1, 000  pair  spurs  and  straps. 
12  horse  equipment  covers. 
1  saddle  cloth,  dyed  duck. 

Class  VIII. 

22, 382  blank  cartridges,  12-pounder  gun. 
10, 049  blank  cartridges,  6-pounder  gun. 
2, 884  blank  cartridges,  12-pouuder  howitzer. 
39,  857  blank  cartridges,  3-inch  rifle. 
5, 825  blank  cartridges,  3.2-inch  rifle. 
185  blank  cartridges,  15-inch  gun. 
3, 032, 921  rifle  ball  cartridges,  caliber  .45. 
2, 009, 076  rifle  and  carbine  blank  cartridges,  caliber  .45, 
111,  770  rifle  ball  cartridges,  caliber  .30. 

900  rifle  ball  cartridges  (dummy),  caliber  .30. 
1, 004, 422  carbine  ball  cartridges,  caliber  .45. 
501, 512  revolver  ball  cartridges,  caliber  .45. 
502, 092  revolver  blank  cartridges,  caliber  .45. 
S  paper  fuses,  5  seconds. 
10  paper  fuses,  10  seconds. 
10  paper  fuses,  20  seconds. 
85  combination  fuses,  3.2-inch. 
130  fuses,  percussion,  exi)erimental. 
500, 000  carbine  bullets,  caliber  .45, 405  grains. 
3, 001, 000  rifle  bullets,  caliber  .45, 500  grains. 
3, 250  rifle  bullets,  cahber  .30. 
2, 350  pounds  balls,  3.2-inch  shrapnel. 
302, 300  friction  primers  for  cannon. 
4, 220  electric  i)rimers  for  cannon. 

40  electric  primers,  obturator,  experimental. 


Class  IX. 


435  blocks. 
30  half  blocks. 
46  quarter  blocks. 

1  block,  iron,  single. 

1  block,  iron,  double. 

1  block,  snatch. 

2  capstans. 
185  gun  chocks. 

90  roller  chocks. 
57  wheel  chocks. 

2  gun  collars. 

1  gun  criidle. 
124  long  rollers. 
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10  short  rollers. 
34  shifting  planks. 
18  skids. 
6  sling  chains. 

1  sling  cart,  large. 

2  gun  shears. 
86  way  planks. 

20  platforms  for  mortars. 
15  platforms  for  guns. 
30  cap  ornaments. 

6  sets  floor  boards. 

2  sets  trestles  for  mortars. 

7  gin  falls. 

2  gins,  garrison. 

3  loa<ling  cranes. 
13  marking  outfits. 

1,700  marksman's  buttons. 

3  hoisting  pulleys. 

4  staging  plankk 

10  sets  bench  reloading  tools. 
106  chargers. 
500  dies,  resizing. 
181  dies,  reloading. 
150  priming  tool^. 
259  punches,  reloading. 

50  punches,  resizing. 
170  funnels. 

21  drifts,  iJ^o.  20  shells. 
2  shell-resizing  tools. 

68;J  reloading  tools,  various. 
100  brush  wipers. 
14, 000  centers  for  paper  targets. 
12,000,000  pasters: 

548  signal  flags. 
250  shot  marks. 
574  streamers  for  rifle  range. 
30  targets,  Brinton. 
25  targets,  Gushing. 
387  targets,  revolving,  Laidley. 
15  targets,  artillery. 
65, 000  targets,  paper. 
2, 562  target  frames. 
46, 404  silhouettes,  cloth  and  paper. 

Class  X. 

1  crank  spring  for  Gatling  gun. 

1  gas-check  pad  for  10-inch  wire-wound  riflo. 

2  brass  trunnion  bushings. 
2  trunnion  rings. 

1  obturator,  De  Bange. 

1  obturator  pad. 

6  obturators,  Freyre. 

2  gas-check  rings  (obturators). 
2  ammunition  chests. 

1  stock  for  field  carriage. 
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687  cam-latch  sjmngs. 

1  breech-block,  (»onii)leto, 

2  breech  screws. 
5, 630  front  sights. 
4,775  front-sight  pins. 

693  tang  screws. 
30  rod-bayonet  heads. 

212  bands,  upper, 
12  band  swivels. 

146  bands,  lower. 

463  lock  plates. 

242  mainsprings. 

317  mainspring  swivels. 

145  mainspring  swivel  rivets. 

240  hammers. 
1,148  tumblers. 

922  tumbler  screws. 

389  bridles. 

300  bridle  screws. 
1,469  sears. 

633  sear  screws. 

389  sear  springs. 

248  sear-spring  screws. 

19  locks,  complete. 
261  side  screws. 

289  front-sight  covers. 
2,230  ramrods. 

6  side-screw  washers 

11  jointed  ramrods. 
433  bayonets. 

115  bayonet  clasps. 

550  bayonetclasp  screws. 

12  bayonet  clasp  stop  screws. 
4  swivels,  complete. 

99  front-sight  cover  i)ins. 
4  swivel-bar  rings. 
3, 804  bayonets,  complete. 
714  sight-prot/Cctor  bands. 
118  front-sight  cover  screws. 

20  springs  for  carbine  swivel. 
2, 004  sight-protector  bands. 

1  base  spring,  movable. 
4  parts  officers'  swords. 

3  i>arts  officer's  cavalry  saber. 
2, 000  waist-belt  plate  catches. 

200  shoulder-strap  hooks. 

100  snai)  hooks  for  officer's  sword-belt. 
36  collar  pads. 
1, 000  guard  plates. 
3, 745  Hofi'man  attachments. 

140  leather  thongs  for  cartridge  belts. 
3, 000  hook  attachments. 

4  buckles,  various. 
1,375  bits,  curbs,  cavalry. 
2,000  foot-staples,  brass. 
3,000  halter  straps. 
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4  hcx^ks,  tUmbleS. 
1,012  hooks,  snap. 

5  breast  straps. 

60  steel  bars  for  curb  bits. 
24  brass  rings,  IJ-incb. 
400  brass  rings,  2|-inGh. 

60  saddlebag  straps. 

424  pairs  stirmps,  hooded. 
40  rowels  for  spurs. 

588  stirrups,  hooded  with  socket  for  guidon. 
3, 000  coat  straps  for  saddles. 

440  saddle  trees. 
1,000  snaps,  steel,  double. 
0, 559  cartridge  bags,  6-pounder. 
22, 850  cartridge  bags,  12-pounder. 
24, 950  cartridge  bags,  3-inch  rifle. 
12, 675  cartridge  bags,  3.2-inch  rifle. 
940  cartridge  bags,  3.6-iuch  mortar. 
1,628  cartridge  bags,  4.5-inch  rifle. 
150  cartridge  bags,  5-incli  rifle. 
15  cartridge  bags,  7-inch  howitzer. 
808  cartridge  bags,  8-inch  muzzle-loading  rifle. 

425  cartridge  bags,  8-inch  breech-loading  rifle.* 
515  cartridge  bags,  10-incli  gun. 

3(50  cartridge  bags,  15-inch  g*un. 

170  cartridge  bags,  12-inch  breech-loading  rifled  mortar. 
1,070  cartridge  bags,  3.6-inch  rifle. 
:\rA\  cartridge  bags,  12-inch  breech-loading  rifle. 
7,(MK),  800  cartridge  primers. 

1, 950  cartridge  shells,  rifle,  caliber,  .30. 
2tK  000  cartridge  shells,  revolver. 
4, 250  cartridge  shells,  rifle  and  carbine. 

S51  parts  of  targets. 
6, 444  parts  of  Laidley  revolving  targets. 
4  poles,  hand  sling  cart. 
18  parts  of  floating  targets. 
62, 200  cloth  silhouettes. 
3t>,  603  paper  silhouettes. 

609  bolts  and  nuts  for  target  plates. 
1  wheel  for  sling  cart. 

12  plates  for  platform  disappearing  carnage. 
1  pole  for  sling  cart. 
120  angle  irons  tor  targets. 
•     IM)2  bolts,  etc.,  for  mortar  platform. 
3  sets  bolts,  etc.,  for  gun-lift. 
11  holdfasts  for  capstans.  • 

307  silver  bars  for  sharpshooters'  badges. 

6  gin  shoes,  barbette. 

TOOLS  AND   MISCELLANEOUS. 

1, 542  arm  chests. 
3,914  boxes,  packing. 

61  tin  cans. 

1  case  for  stamps. 
•  10  crates,  packing. 
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3iy  bjirw-Is.  rifle,  lor  drill  cartudge,  HotehtiBa. 

€  Cual  ba^s. 
J42  apmns,  Kuiitlis'. 

2  burr*. 
67  tbiM-ls.  vai'ioiu. 
ii'Ai  cbajjiuis  nkiu  case^  for  BwordB. 
r/i  t'jmuterbores. 


Mi7  lii.s,  assort^ 

l-'S  lll.'s,  rolury. 

4  I'lt.of  liousiiigs. 

J  lliiiiii':i,  HMla,  I'tc,  for  caliper  arms. 

■J  Hiiiim-  riiiKs  for  iirojcirtiles. 

I  (;..^  .  li.-.k. 
<  iJ  i)  liiiitiTii,  itrocwiire  gauge. 
UNI  fi.is  .  lii'ikH,  jiri'smire  gauge. 
'iNt  j,,,>  ,  li.vk  fniis,  itrcssunj  gauge. 
imi  },,i>|,.'iN  (iivsMirt'  gauge, 

"-'  hunloss  slur  ginigi\ 
I  '  >.  IS  mcisiivmu  (MiiulA,  star  gange. 
l->  (.>.>,  ^.•iii;i»iitr  si'Uiiig  fitar  gauge. 

I  ii....,i..,>  j;.iU};i\  i:*iiu'li  mortar. 

\    >.  ...,.:,  i,  ,\\ni,oil  T\\llor. 

■.'^'  ■   ■-  '- ^  >;■->. ',iN  Mr  CiilijHT  arms. 
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iir»()  pounds  olive  paint. 
541  pounds  paint. 

5  pltigs,  caliber. 

13  arm  racks  for  light  batteries. 
100  arm  racks,  portable. 
«^5  reamers. 
1  set  stamps,  figures. 
1  set  stamps,  letters. 
13  stamps,  seal. 
1  stencil  plate. 
IG  sets  stencil  outfits. 

6  screw-drivers,  liand  or  brace. 
74  tables. 

161  taps,  various. 
25  tool  cliests. 
110  tools  for  current  service. 

3  tools,  various. 
36  tool  bags. 

6  templets,  profile. 
100  pounds  black  wax. 

4  wrenches.  ' 

50  i)ounds  wheel  grease. 

1  wooden  model,  10-inch  breech-loading  rifle. 
25  boundary  posts,  cast-iron. 

6  grindstones,  crank,  etc. 
12  bolts  and  nuts. 
25  wheel-grease  can  knives. 

2  dust  pans. 
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152  bronze  castings. 

100  boxes  cleaning  materials. 

310  barrels,  rifle,  for  drill  cartridge,  Hotchkiss. 

6  coal  bags. 

142  aprons,  smiths'. 

844  brushes. 

133  bits,  assorted. 

2  burrs. 

57  chisels,  various. 
056  chamois  skin  cases  for  swords. 

53  counterbores. 
770  dies,  various. 
1,372  drills. 

3  drifts. 

1, 207  flies,  assorted. 
328  flies,  rotary. 

4  fuse  housings. 

4  flxtures^  rods,  etc.,  for  caliper  arms. 
2  gauge  rmgs  for  projectiles. 
154  gauges. 

1  gas-check. 

/  552  cylinders,  pressure  gauge. 
1, 000  gas  checks,  pressure  gauge. 
300  gas-check  cups,  pressure  gauge. 
100  gaskets,  pressure  gauge. 

2  guides,  star  gauge. 

15  sets  measuring  points,  star  gauge. 
15  ring  gauges  for  setting  star  gauge. 
1  chamber  gauge.  12-inch  mortar. 

1  templet,  conical  roller. 

2  gauges,  pressure. 
26  caliper  arms. 

10  sets  measuring  points  for  calii)er  arms. 

29  washers. 

1  gauge,  star. 

2  hand  barrows. 
4  hanoLmers. 

30  horses',  saddlers. 
2  handles. 

1  horse  cart. 

100  boxes  ingredients  for  leather  blacking. 

7  jigs,  flling. 

2  jigs,  drilling. 
42  gallons  lacker. 

24  lanterns,  magazine. 

G  maMets. 

4  eyeletting  machines. 

1  bullet  canneluring  machine. 
2,187  miUs,  armorers'. 
59  mandrels. 

1  muzzle  and  stencil  ring. 
12  oil  cans. 

4  oilers. 
1,000  pounds  harness  oil. 

8  punches,  asvsorted. 
100  pounds  black  paint. 
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2<50  i>ouud8  olive  paint. 
541  i)oaiids  paint. 
5  plugs,  caliber. 
13  arm  racks  for  light  batteries. 

160  arm  racks,  x>ortable. 
305  reamers. 

1  set  stamps,  figures. 

1  set  stamps,  letters. 
13  stamps,  seal. 

1  stencil  plate. 
16  sets  steucil  outfits. 

5  screw-drivers,  liaiid  or  brace. 
74  tables. 

161  taps,  various. 
25  tool  chests. 

no  tools  for  current  service. 

3  tools,  various. 
36  tool  bags. 

6  templets,  profile. 
100  pounds  black  wax. 

4  wrenches.  ' 

50  i)ounds  wheel  grease. 

1  wooden  model,  10-inch  breech-loading  rifle. 
25  boundary  posts,  cast-iron. 

6  grindstones,  crank,  etc. 
12  bolts  and  nuts. 
25  wheel-grease  can  knives. 

2  dustpans. 


Append  i  x  2. 


Statement  of  principal  articUs  procttred  hypurcliase  during  the  year  ended 

June  30j  ishl. 

Class  I. 

1    Hotchkiss  mountain  gun,  caliber  3-in('li. 
18    Galling  guns,  caliber  .45. 
1    Driggs-Schroeder  rapid-tire Gpounder  guu,  caliber  2.244. 

Class  II. 

1    Hotclikiss  mountain  carriage  and  limber,  caliber  3-ineb. 
1    free  recoil  carriage,  vseacoast. 
1    Whipi)le's  ammunition  vehicle. 

Class  III. 

39    baskets  for  mortar  implements. 
10    Accles  feed  magazines. 

1    loading  machine  for  Hotchkiss  3  inch  mountain  gun. 
1    set  of  accessories  and  spare  parts,  Hotchkiss  3-inch  mount- 
ain gun. 
1    set  pack  saddles,  with  bridles,  etc.,  for  Hotchkiss  3-iucli 
mountain  gun. 

Class  IV. 

4  12-inch  steel  shells  for  breech-loading  mortar. 

25  11-inch  cast-steel  shells. 

12  7-inch  cast-steel  shells. 

100  3-inch  shells  for  Hot(?hkiss  mountain  gun. 

100  3-inch  ^hrapnel  for  Hotchkiss  mountain  gun. 

300  3-inch  cylindrical  shot  for  Hotchkiss  mountain  gun. 

12  hand  gi^enades. 

Class  VI. 

3, 000    Colt's  army  revolvers,  c^aliber  .45. 

Class  VII. 

12    Wint  adjustable  saddles. 
5,  OGl    cavalry  saddle  blankets. 
42 
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12  currycombs. 

5, 016  knives. 

5,016  forks. 

6, 000  spoons. 


Class  VIIL 


75    poands  blasting  powder. 
48, 029J  i>oands  brown  prismatic  powder. 
143, 900    pounds  square-grain  powder. 
147, 031f  pounds  small-arms  powder. 
35, 000    pNOunds  x)owder  for  field  guns. 
600, 000    rifle  ball  cartridges,  caliber  .50. 
20, 000    rifle  blank  cartridges,  caliber  .50. 
2, 405    pounds  gun  cotton. 
87f  pounds  emmensite. 
200    percussion  fuses. 
1,000    feet  safety  fuses. 
6, 000    pounds  sphero-bexagonal  powder. 
600    pounds  shot. 

Class  IX.    . 

15  hydraulic  jacks. 

16  range  finders. 

JL    telescopic  sight. 
50    gold  marksman's  medals. 

1  Watson  hoist. 

3  hand  wheels. 

4  single  blocks. 
10  double  blocks. 

2  triple  blocks. 
7  snatch  blocks. 

25    diflferential  blocks. 

12  sheaves. 
4-    trolleys. 

Class  X. 

15, 197  parts  of  Colt's  revolvers,  caliber  .45. 

48  parts  of  Parker  shotguns. 

13  parts  of  Gatling  gun,  model  1883. 
1  pintle  for  12-inch  carriage. 

1  brass  step  for  12-inch  mortar. 

4  sets  appendages  for  Colt's  revolver,  caliber  .38. 

46, 569  black  walnut  gun  stocks. 

375  Archibald  artillery  wheels. 

172  tubular  steel  axles. 

432  grommets. 

113  pounds  escutcheon  pins. 

67, 140  escutcheon  pins. 

•    26  iron  bits. 

28,344  roUer  buckles. 

17,804  halter  bolts. 

10, 440  halter  squares. 

14, 648  iron  rings. 
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408  spring  snaps. 

18  forage  eap  badges. 

C,  07S  wooden  staves  for  stirrups. 

112  singletrees. 

66  doubletrees. 

72  neck  yokes. 

140  copper  recorders  for  clirniiograpli. 

103^  yards  gold  lace. 

PART  SF,(:<>yiK 

CLOTH,  ROPK,  TnitEAl),  ETC. 

.7    yards  burlaps. 

'65  yards  canv&s. 

13    yards  carpeting. 

►9f  yards  cotton  clotli, 

4    yards  clotli,  enameled  and  oiled. 

!7    yards  clotb,  rubber, 

4J  pounds  cloth,  rubber. 

10    yards  clotb,  woolen. 

1G|  yards  cloth,  felt. 

fij  yards  clotb,  asbestos. 

15    yanis  fiannel,  cimtoii. 

WJ  yards  flannel,  woolen. 

18  yards  woolen  serge. 
'3  pounds  cotton  waste. 
•91  pounds  cord  and  twine. 

19  yards  cord  and  twine. 
17    pounds  hair. 

i9    pounds  marline. 

!7  j  yards  matting. 

4    door  mats. 

IS    pounds  oakum  and  tow. 

tSJ  pounds  rope. 

!83  pounds  siUc,  sewing, 

tS    pounds  thread. 

a    spools  thread. 

'1    yards  toweling. 

!4    towels. 

>64  yards  webbing. 

r7^  pounds  yam. 

10    feet  spun  yam. 

H    i>oundsjute. 

H)    yards  tape. 

'5    window  shades. 


FOBAGE. 


•9    pounds  barley. 

12    pounds  bran. 

Il|  bashels  com. 

>2i  barrels  dour. 

i7|  bushels  grass  seed. 

0    pounds  ground  feed. 

I6g^  tons  bay. 
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2Hj  200    iK)uiu1  s  meal. 
S,  730 J  bushels  oats. 

40    barrels  salt. 
1, 075    pounds  salt. 

43-/o-oo  tons  straw. 

lEONMONGEUY. 

530    pounds  Babbittmetal. 
6    bath  tubs  and  fixtures. 
52. 377    pounds  I  and  channel  beams. 
0,0;^    bolts. 
1, 097    pounds  bolts. 
1    boiler. 
44    papers  brads. 
77    pounds  brads. 
H4HJ  pounds  brass  rods. 
I'Mj  301  ^  pounds  brass,  sheet. 
10.1, 48,5.^  pounds  brass,  cartridge. 
322    pounds  burrs. 
44,9<U    buttons. 

2, 251ji^  pounds  brass  and  bronze  castings. 
1(k>,  807    pounds  iron  castings. 
11,421^^  pounds  steel  castings. 
1,  720i  pounds  chain. 
4,9(Kr  feet  chain. 
57, 8<i(>3  pounds  copper,  bar. 
21,940|  pounds  copper,  cartridge. 
22, 068|  pounds  copper,  sheet. 
381    e>ocks,  assorted. 
8    sets  coujdings. 
GO    cifuplings. 
24     escutcheons. 
203    door  catches  and  fixtures. 
1,7  IS,  172    eyelets. 

24  i    gas  burners  and  fixtures. 
1    pound  glaziers'  points. 
4    papers  glaziers'  points. 

241  [)ennyweights  gold. 
3, 315    pairs  hinges. 

1, 400    hooks,  assorted. 

5. 907    horseshoes. 

1, 80S    pounds  horseshoe  nails. 

19  hose  fittings  and  fixtures. 

20  sets  hose  fittings  and  fixtures. 
281J^fJ-g^  tons  iron,  pig. 

3,  898    i>ounds  iron,  hoop  and  band. 
20,  759|  pounds  iron,  sheet. 
534,  !K)0    pounds  iron,  wrought. 
50    feet  chain  iron,  wrought. 

242  knobs,  assorted. 

24    sets  knobs,  assorted. 
252    keys  and  blanks. 
4>4, 8:^6*  i)ounds  lead. 
1,176"  lockSf  assorted. 
51,195*}  pounds  nails. 
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7, 464    nails,  8addle^8^ 
1, 512    suts,  assorted. 
13, 555f  pounds  nuts. 
123    pulleys. 
4     1, 063    pounds  iron  pipe. 
27, 149    feet  iron  pipe. 
6y  043J  pounds  lead  pipe 
848    feet  lead  pipe. 
6    feet  steel  pipe. 
4, 138    pipe  fittings. 
706i  pounds  pix)e  fittings. 
18    pumps. 
4    radiators. 
2    reducers. 
61, 137    rivets,  assorted. 
7, 894    pounds  rivets. 

190J  pounds  rivets  and  burrs. 
2, 075    feet  rope,  metallic. 
3, 110    gross  screws. 
867    screws,  lag. 
19J  pounds  screws,  lag. 
2, 168    screw-pins,  eyes,  etc. 
4    sinks. 
460i  pounds  solder. 
6    springs,  door. 
9, 200    pounds  spikes. 
107    pounds  staples. 
144    staples. 
1, 158, 495  J  pounds  steel  bar,  etc. 
24    steel  plates. 
5, 569    pounds  steel  forgings. 
12, 857^  pounds  steel,  sheet. 
1 ,  822, 000    tacks,  assorted. 
402    pounds  tacks. 
36, 074^  pounds  tin,  block. 
1, 280|  pounds  tin  foil. 
94^^  boxes  tin,  «lieet. 
4, 678    sheets  tin. 
554J  pounds  tubing. 
106    feet  tubing. 
85 If  pounds  washers. 
1, 254    washers. 
15    Avater  closets. 
6    urinals. 
6, 847^  pounds  brass  wire. 
210|  pounds  bronze  wire. 
670|  pounds  copper  wire. 
900    pounds  copper  alloy  wire. 
3564  pounds  copper-covered  wire. 
206    feet  tjopper-covered  wire. 
103    pounds  copper  magnate  wire. 
11, 470J  pounds  copper  cartridge  wire. 
11, 262    pounds  iron  wire. 
1, 062    pounds  iron  insulated  wire. 
966    pounds  iron  galvanized  wire. 
694    pounds  iron  tinned  win*. 
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2,000    ieet  iron  galvanized  wire*. 
^  pound  German  silver  wire. 
.iW    pounds  steel  aluininuiu  wire. 
1?9,  OT-AJ  pounds  steel  wire. 
t>,  107    pounds  steel  tinned  wire. 
3(H)    feet  waterproof  wire. 

2^  ounces  platinum  wire. 
(i-lSj}  yards  wire  cloth. 
Ti,  (U 1 J  feet  wire  cloth. 
4,  ;»iM    feet  wire  jr^ating. 
70    wire  net  platforms. 
<n5    window  iixtures. 
13,  tKJS.J  pounds  zinc. 
17    anchors. 
8:»2    pounds  anchors. 
I'OO    steel  ribbands. 
5i    hooks  and  staples. 
i*2i  pounds  hooks  and  staples. 
^^J    braekets. 
13    sets  casters. 

1  iron  heater  drum. 

r»7.J  pounds  Gerraan  silver. 
8ol|  jKmiids  antimony. 
l:i    iixtures  for  blinds. 

LEATHER. 

11.  (KK)  feet  belt  laeinrr. 

2iy2  pounds  black  wax. 

101  pounds  bristles. 

10.  «:U  feet  leather  beltingr. 
104  feet  rawhide  belting. 

(>    sides  morocco. 
124    rawhides. 
142    sheep  skins. 

1 1 ,  820    square  feet  bag  leather. 

2  sides  bag  leather. 
31^  pounds  belt  leather. 

0    sides  bellows  leather. 
414    pounds  buff  leather. 
10;5, 37S3  square  feet  collar  leather. 
11    pounds  bridle  leather. 
6, 144    square  feet  bridle  leather. 
403    sides  bridle  leiither. 
372    square  feet  enameled  leather. 
51,3!>1|  pounds  harness  leather. 
10    pounds  hemp  leather. 
132J  square  feet  laoe  leather. 
57    sides  lace  leather. 
134    square  feet  military  leather. 
180    pounds  sole  leather. 
303    ))ounds  polishing  leather. 

3  sides  calf  skins. 

73    pounds  walrus  leather. 
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LUMBER. 

1,008    feet  battens. 
596, 383^  feet  boards. 
38, 647    feet  joists. 
11,100    lathes. 
888, 734^  feet  plank. 

415    posts  and  rails. 


50 

feet  posts. 

51, 371 

feet  scantling. 

140, 500 

shingles. 

41 

feet  strips. 

427, 104 

feet  timber. 

64 

spruce  logs. 

85 

oak  piles. 

1 

log  boxwood. 

6 

pieces  iignum-vitsB. 

BUILDING  3IA 

563 

pounds  asbestos. 

641,257 

bricks. 

4,104 

barrels  cement. 

1,1974 

barrels  clay. 

144 

bushels  clay. 

12 

doors. 

1,974 

feet  drainpipe. 

35 

bends  and  traps. 

l,434i 

square  feet  flagging. 

3, 896J  feet  window  glass. 

3, 403 

lights  window  glass. 

18 

bushels  plastering  hair. 

181 

])Ounds  plastering  hair. 

559 

barrels  lime. 

367 

bushels  lime. 

2,  3S0 

feet  moldings. 

J2 

mantles. 

4 

barrels  plaster  of  Paris. 

200 

pounds  plaster  of  Paris. 

27 

yards  wall  paper. 

48 

rolls  wall  paper. 

2,275 

feet  tarred  paper. 

1,738 

pounds  tarred  paper. 

229 

cubic  yards  sand. 

1,019 

bushels  sand. 

(),  999|  cubic  yards  stone. 

9, 166^%  cubic  feet  stone. 

7,131 

slates. 

182^0%  tons  fire  sand. 

1, 025 

feet  weather  8trii)s. 

1« 

feet  tin  water  conductor. 

24 

pairs  window  sash. 

1 

cornigated  tin  roof. 

10 

chimney  crocks. 

18 

banels  tar  and  pit<'h. 

41 7i  gallons  tar  and  pitch* 

66*^ 

yards  gravel. 

OOO 

bushels  graveU 
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MATERIALS  FOR  HEATING,  LIGHTING,  ETC. 

24    bath-bricks. 

17  quarts  blacking  for  leather* 
822    brooms. 

393    brashes,  dusting,  etc. 
2dOiVA-  square  feet  card  clothing, 
90    sheets  card  clothing. 
140    pounds  candles. 
932    chamois  skins. 
134   barrels  charcoal. 
32,1 29^  bushels  charcoal. 
4,479^/<r  tons  anthracite  coal. 
4,901f|f^  to^s  bitnniinous  coal. 

187^^^  tons  coke. 
1,492    pounds  corundum. 
701    corundum  and  emery  wheels, 
115^  reams  crocus  and  emery  cloth. 
5,456    pounds  crocus  and  emery. 
86|  cords  firewood. 
23    grates. 

18  grate  fixtures. 

110  fireslabs. 
18    tons  kaolin. 

209    lamps. 

824    lamp  fixtures. 

111  lanterns. 

204    lantern  fixtures. 

40^  pounds  lampwick. 
505    lampwicks. 

16J  gross  matches. 
185    mops  and  handles. 
179^  pounds  paraffine. 
157    gallons  paraffine. 

30    pounds  x>umice  stone. 
144    pounds  rottenstone. 
105    pounds  rosin. 

89|  reams  sandpaper. 
225  yards  sandpaper. 
468    cakes  sapoUo. 

50    pounds  sapolio, 

10    barrels  facings,  sea  coal,  etc. 
21, 603    pounds  facing,  sea  coal,  etc. 
2, 817^  pounds  soap. 
652    gallons  soft  soap. 
302^  pounds  sponge. 

23    stoves. 

32    stove  fixtures. 

10    i>ounds  stove  polish. 

44    papers  stove  polish* 
100    feet  stove  pipe. 
218J  pounds  stove  pipe. 

54    stove-pipe  elbows. 
1, 188    papers  triiwli. 

23    washstands  and  fixtures. 
21,462    fire-bricks. 

WAB  91 — ^VOL  in 4 
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13  sets  fire-bricks. 
^^2^^  tons  molding*  sand. 

25  carats  diamond  i)owder.  • 

^  100  gallons  anti-incrustation  fluid. 

4  sets  waslitubs. 

2  barrels  sea  sand. 

1  pound  metal  polish. 

1  gallon  metal  polish. 

463  pounds  Putz  pomade. 

12  boxes  Putz  pomade. 

MATERIALS  FOR  OFFICE  USE, 

7  waste  baskets. 

21  books,  reference,  etc, 

66  rubber  stamps. 

60  chairs,  desks,  etc. 
141^  X>^unas  cardboard. 

600  sheets  cardboard. 

318  yards  drawing  paper. 

13  quires  drawing  paper. 
80  bottles  India  ink. 

6  pieces  India  ink. 

76  rubbers,  etc. 

375  drawing  instruments. 

17  sets  drawing  instruments. 
452^  reams  paper. 

1, 205  sheets  paper. 

66  boxes  seals. 

20, 000  seals. 

315  j  yards  tracing  cloth. 

3  rolls  tracing  cloth. 
5?6  thumb  tacks. 
112J  gross  pens. 

645  pencils. 

12  steel  erasers.        » 

24  boxes  pencil  leads. 

8  typewriters,  hektographs,  etc. 
52  parts  typewriters. 

325  bottles  ink. 

6  pounds  printer's  ink. 

30, 950  envelopes. 

8  watchman's  clocks. 

1, 412  dials  for  watchman's  clock. 

6  papers  pins. 

34  bottles  mucilage. 

6  mucilage  stands  and  brushes. 

44  gross  rubber  bands. 

173  x>o^iRds  sealing  wax. 

1, 150  cards. 

40  ink  and  desk  i)a(ls. 

216  pounds  roller  composition. 

7, 000  tags. 

52  sheets  bristol  board. 

32  sheets  stencil  board. 

6  pounds  steucU  board. 


■ 


KEPORT  OF  THE  CHIEF  OF  OBDNANCE.  51 

•     6  boxes  paper-fasteners. 

648  paper-fasteners. 

500  labels. 

1  letter  press  and  stand. 

144  crayons. 

76  x>^und8  hektograph  com])Oftition. 

1, 003  various  articles  of  stationery. 

MATERIAL  FOR  LABORATORY  USB. 


240 

bottles,  jars,  etc. 

11 

barometers,  thermometers,  etc. 

108 

corks. 

116 

crucibles. 

94 

glass  tubes. 

20 

galvanic  batteries. 

2,433 

electric  batteries  and  parts  o£ 

1,689 

electrical  supplies. 

31 

pounds  electrical  8up])lies. 

302 

photographic  materials. 

30^  gallons  acids. 

38, 245 

ponnds  acids. 

1, 354f  gallons  alcohol. 

50 

gallons  anti-lamina. 

25 

pounds  alum. 

140 

pounds  aqua-ammonia. 

198J  ponnds  beeswax. 

224 

pounds  borax. 

100, 394 

pounds  ground  bone. 

1, 819J  pounds  chemicals,  various. 

43  gallons  chemicals,  various. 

62 

pounds  camphor. 

253 

pounds  chalk. 

22 

X>ounds  chloride  of  ammonium. 

65 

pounds  concentrated  lye. 

.54 

cans  concentrated  lye. 

650 

XK>und8  copper  and  its  preparations 

150 

pounds  tTcaiu  of  tartar. 

400 

pounds  electropion  fluid. 

103 

pounds  flaxseed. 

50 

pounds  Glauber  salt. 

350 

pounds  ground  glass. 

5 

pounds  gelatine. 

2,735 

pounds  glue. 

7 

gallons  liquid  glue. 

275 

pounds  glycerine. 

25 

pounds  gum  arable. 

43 

I)Ounds  gum  tragncanth. 

li  gallons  horse  medicine. 

2 

X>ouuds  horse  medicine. 

60 

pounds  iron  and  it*j  preparations. 

141 

gallons  isinglass. 

50 

pounds  insect  powder. 

4 

gallons  molasses. 

10 

pounds  mercury  and  its  salts. 

241^  reams  paper. 
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10(5, 423^  pounds  paper,  s 

2(52    rolls  paper. 

1, 613    yards  papjer. 

905    pounds  x)otash,  various. 
3, 791    pounds  soda  and  its  preparations. 
4^  pounds  sugar  of  lead. 
192    pounds  sal  ammoniac.' 
15, 027    pounds  sal  soda. 
10    pounds  sulphur. 
25, 000    pounds  straw  boards. 
27    gallons  tar. 

154    pounds  vaseline.  , 

341    gallons  vinegar. 
50    pounds  welding  compound. 
1, 295^  pounds  tallow  and  lard. 

PAINTS,  OILS,  ETC. 

47    gallons  acme  resolvent. 
168J  gallons  benzine. 
18    pa(*.kages  bronze  powder. 
6|  pounds  bronze  powder. 
100    pounds  cosmic. 
500    quarts  cosmic. 
192J  gallons  drier. 
6    gallons  encaustic. 
67, 3()4|  gallons  gasoline. 

30    pounds  hard  oil  finish. 
5    gallons  hard  oil  finish. 
20    pounds  hard  wood  filler. 
625    pounds  kalsomine. 
95    pounds  lampblack. 
150    pounds  litharge. 
39-  pounds  extract  of  logwood. 
152    pounds  lead,  black. 
500    pounds  lead,  red. 
30, 499    pounds  lead,  white. 

788    pounds  lubricating  comiHjund. 
1, 885^  gallons  naphtha. 
10    pounds  nut  galls. 
2, 888    gallons  petroleum  and  its  products. 

200    pounds  putty. 
9, 347    i)Ounds  paint,  in  oil. 
2, 475    pounds  paint,  dry. 
1, 056    pounds  shellac. 
34    gallons  shellac. 
1,457    gallons  spirits  of  turi>entino. 
25    pounds  Venice  turpentine. 
300J  gallons  varnish. 
4, 310    pounds  whiting. 
1,  OOOJ  pounds  zinc. 

5    gallons  harness  oil. 
39    gallons  castor  oil. 
50    gallons  cod-liver  oil. 
207     gallons  dressing  oil. 
(5, 382J  gallons  illuminating  oil. 
7, 457    gallons  lubricating  oil. 


J 
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13  bottles  lubricatiiig  oil.  ^ 

12, 148  gallons  oO,  mixiug  paint. 

MISCELLANEOUS. 

1  oil  cabinet. 

1  gasoline  tank. 

1  ice  chest. 

2  pomps. 

3  water  coolers. 

61  water  buckets. 

4  wooden  benches. 
17  baskets. 

12  ash  cans. 

20  arm  chests. 
384  tin  cans. 

5  electric  belts. 
60  powder  kegs. 

160  hoops  for  powder  barrels. 

6, 600  pasteboard  boxes. 

40  packing  boxes. 

60  cords  manure. 

3  tons  fertilizers. 
260  sponge  cloths. 
909  emx>ty  sacks. 

4, 672^  pounds  Japan  wax. 

4  rolls  electric  tape. 
24  finger  cots. 

28  pairs  rubber  boots. 

62  pairs  rubber  shoes. 
4  rubber  aprons. 

1  rubber  coat. 

1  pair  rubber  gloves. 
60  gallons  belt  dressing. 
60  pounds  belt  dressing. 

117^  pounds  gutta  percha. 

14|  pounds  rubber. 

500  feet  rubber  tubing. 

68f  pounds  rubber  tubing. 

2  rolls  sand  cloth. 
16  horse  blankets. 

1  carriage  robe. 

8  pair  car  wheels. 

9  whips. 

116  rubber  rings,  etc. 

160J  pounds  rubber  gaskets,  etc. 

4  store  trucks. 

1  dump  cart. 

21  parts  of  wagons. 
1  drag  scraper. 

6  horses. 

2, 536|  pounds  packing,  various. 

'  6, 238  feet  rubber  and  canvas  hoso. 

440  pounds  axle  giease. 

3  sets  caort  harness. 
419  parts  of  harness. 
293  rulroad  tickets. 
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MACHINES. 

3  galvanometers. 

G  steam  engines. 

2  steam  meters. 
8  steam  boilers. 

3  steam  pumps. 

4  pai'ts  of  steam  pumps. 
1  acid  pump. 

3  smoke  stacks. 

•    1  cupola  furnace. 

10  agricultural  machines,  various. 

9!i  parts  agricultural  machines. 

l,024i  pounds  shafting. 

5  portable  double-chain  screw  hoisting  machines. 
1  No.  2  tool  grinder. 

1  No.  4  tool  grinder. 

1  32-inch  vertical  drilling  machine. 

1  18-inch  stroke  shaping  machine,  complete. 

2  30-ton  overhead  traveling  cranes,  comi)lete. 
1  derrick-winch. 

1  24-inch  engine  lathe,  complete. 

1  steel  pressure  blower. 

1  bevel  protractor. 

1  gas  generator. 

2  injector  blowers. 

1  No.  6  universal  trimmer. 

2  72-inch  vertical  boring  mills. 

6  GO-inch  vertical  boring  mills. 

1  GO  by  48  inch  lathe,  24-foot  bed. 

1  GO  by  48  inch  lathe,  20-foot  bed. 

1  GO  by  48  inch  lathe,  18-foot  bed. 

2  48  inch  lathes,  10-foot  bed. 

4  20-inch  lathes. 
1  2G^-inch  planer. 
1  32|-inch  planer. 
1  38|-inoh  planer. 
1  44^-inch  planer. 

1  universal  radial  drilling  machine. 

1  60-iucli  horizontal  boring  and  drilling  machine. 

1  milling  macliine. 

1  gumming  machine. 

1  steam  hammer. 

2  cylinder  boring  machines. 
1  24-inch  slotter. 

1  18-inch  slotter. 

4  18-inch  shapers. 

1  No.  2  steel  road  scraper. 

1  injector. 

1  feed-water  heater. 

1  72-inch  lathe. 

2  42-inch  lathes. 

1  emery  wheel  aggravator  and  3  sets  cutters. 

1  rein  rounder. 

1  i)ortable  drill. 

3  IG-inch  standard  screw-cutting  engine  lathes. 
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drill  press. 

power  punching  press, 
self-opening  slip  roll  former,  extra  heavy, 
back-geared  power  shear,  extra  heavy. 
18-inch  leather-splitting  machine. 
16-inch  by  8-foot  engine  lathe, 
mining  machine. 

horizontal  boring,  drilling,  and  milling  machine. 
Queen's  portable  testing  and  resistance  set. 
angular  ratchet  drilling  machine. 
Singer's  sewing  machines, 
bar-iron  cutter,  complete, 
rotary  washing  machine, 
drying  machine, 
wood-turning  lathe. 
em«ry  wheel  tool-grinder, 
slotting  machine, 
shaping  machine, 
fan-flower. 

geared  power  trimming  and  sqnariug  shear, 
annealing  retorts. 
Brush  dynamo.  * 
24  by  10  inch  engine  lathe, 
engine  lathes, 
emery  saw-sharpener, 
threading  and  slotting  machines. 
21 -inch  engine  lathe,  10-foot  bed. 
31 -inch  engine  lathe,  15-foot  bed. 
No.  2  vertical  milling  maithiiie. 
2-spindle  profiling  machine. 
32-inch  swing  engine  lathe. 
2    engine  lathes.  ^ 

1  cntting-ofF  and  finishing  machine. 

INSPEGTINa  INSTRUMENTS. 

« 

35    surveyors'  and  engineers'  instruments. 
69    glass  levels. 

2  time-interval  recorders. 

7    sets  base  measuring  apparatus. 
7    calipers. 

5  steel  rules. 

9    chronographs. 

TOOLS. 

34  awls. 

98  axes. 

6  augers. 
115  bits. 

2  braces. 

134  buckets,  pails,  etc 

1,906  brushes  and  sash  tools. 

42  chisels. 

2j  593  pounds  chalk  lines. 

12  chalk  lines. 
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1, 121  carpenter's  tools,  various. 

23  coal  hods. 

48  dies. 

296  driUs. 

36  set  drills. 

150  drifts. 

6,085  files. 

51  forks,  hay  and  manure. 

27  gauges. 

6  gouges. 

56,594  pounds  grindstones. 

4  grindstone  frames. 

178  hatchets  and  hammera. 

2, 338  handles,  assorted. 

27  hoes. 

1  inspirator  (Hancock's).  , 
128  knives. 

26  levels. 

2  ladders. 

231  machinist's  tools,  various. 

11  sets  machinist's  tools,  various. 

125  mallets. 

12  nippers. 

1  nail  puller. 

1^59  oil  cups  and  oilers. 

139  oil  stoves. 

34  picks. 

117  punches,  assorted. 

183  rakes. 

160  rasps. 

61  rules. 

122  smith's  tools,  various. 

11  squares.        * 

53  sieves  and  sifters. 

141  saws. 

226  saw  blades. 

10  scales. 

16  pairs  shears. 

346  spades  and  shovels. 

63  scythes. 

96  scythe  stones.- 

26  •  scythe  snaths. 

126  stamps. 

26  sets  stamps. 

2  sets  letters  and  figures. 
122  saddler's  tools,  various. 

2  sets  graining  combs. 
51  tools,  various. 

1  tinner's  furnace. 

3  pairs  tinner's  snips. 

17  tape  lines. 

91  utensils,  various. 

36  vises. 

1  wooden  x>umii. 

231  wrenches. 

51  wheelbarrows. 


/ 
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Statement  ofardnaneey  ordnance  sioreSy  etc.j  issued  to  the  military  estah- 
lishmentj  including  the  national  homes  for  soldiers  of  the  volunteer  and 
regular  Army^  and  exclusive  of  the  militia^  during  the  fiscal  year  ended 
June  30y  1891. 

Glass  L 

4  Galling  guns,  10-long  barrels,  caliber  .45. 

2  Hotclikiss  revolving  cannon,  caliber  l'^50. 

7  Hotchkiss  mountain  guns,  caliber  1".65. 

4  3-inch  rifled  guns. 

1  3.2-incb  breech-loading  steel  rifle. 

11  8-inch  converted  rifles. 

Glass  n. 

4    Gatling  gun  carriages  and  limber. 

2  Hotchkiss  revolving  gun  carriages  and  Umber. 
7    Hotchkiss  mountain  gun  carriages. 

4  3-inch  gun  carriages  and  limbers. 

4  3-inch  gun  carriages  without  limber. 

1  3.2-inch  gun  carriage  and  limber.  * 

2  4.5-inch  siege-gun  carriages  without  limbers. 
1  5-inch  gun  steel  carriage. 

4  8-inch  barbette  carriages  and  chassis,  hydraulic  cylinders. 

1  12-inch  breech-loading  rifle  barbette  carriage  and  chassis. 

1  15-inch  barbette  carriage  and  chassis,  hydraulic  cylinder. 

4  3.2-inch  gun  caissons  and  limbers,  new  modeL 

1  ammunition  vehicle. 

2  ammunition  wagons,  Hotchkiss  cannon* 

12  field-gun  carriage  limbers. 
1  siege-gun  carriage  limber. 
1  mortar  bed,  unserviceable. 

1  forge  and  battery  wagon  combined. 

2  portable  forges. 
2    forge  chests. 

Glass  IIL 

31  baskets  mortar  implements. 

1  sponge  bucket. 

144  canvas  water  buckets. 

21  iron  water  buckets. 

15    gutta  percha  water  buckets. 

57 


1  rabbOT  water  bucket. 

2  cannoB-muzzle  liooda. 
1  dred^Dg  box. 

1  elevating  bar. 

31  fiumel». 

1  fuse  cutter. 

1  fd»e  gauge. 

1  fiise  gouge. 

4  fuse  mallets. 

12  fdae  wrenches. 

3  gUDDers'  calipers. 
m  guDners' gimlets. 

40  gunners'  baveraacks. 

y  gnuners'  levels. 

4  guuners'  pincers. 
4  gDimers'  pouclies. 

27  gnnners'  quadrants. 

13  gnnners'  reamers. 
1«  gunners'  sleeves. 

57  maneuvering  handspikes. 

18  mortar  handspikes. 

8  rear  handspikes. 

a  roller  handspikes. 

12  shod  handspikes. 

l(i  trail  handspikes. 

•12  sets  harness,  2  lead  horses. 

'M  sets  harness,  2  wheel  horses. 


REPORT  OP  THK  CHIEF  OIT  ORDNANCE.  59 

■ 

108  priming  wires. 

23  prolonges. 

3G  rammers  and  staves,  8-inch  gnn. 

6  rammers  and  staves,  lOiuch  gun. 

2  rammers  and  staves,  11-inch  gun. 

2  rammers  and  staves,  15-inch  gun, 

8  cannon  scrapers. 

4  carriage  scrapers. 

1  combination  screw-driver,  3.2-incb  gun. 

2  shell  hooks. 

2  shot-carrying  bars. 

10  shot  hooks. 

4  front  sights,  3.2-inch  gun.   ' 
2  front  sights,  3.6-inch  gun. 

19  front  sights,  8-inch  gun. 

1  front-sight  cover,  3.2-inch  gun. 

1  rear  sight,  3-inch  gun. 

5  rear  sights,  3.2-inch  gun. 

2  rear  sights,  3.6-inch  .gun. 

24  rear  sights,  8-inch  gun. 

1  rear-sight  cover,  3.2-inch  gun.^ 

8  rear-sight  pouches. 

11  rear-sight  seats. 

6  »«ponge  covers,  6-pounder. 
10  sponge  covers,  12-pounder. 

6  sponge  covers,  3-inch. 

5  sponge  covers,  3.2-inch  bore. 

10  sponge  covers,  3.2-inch  chamber. 
42  si)onge  covers,  8-inch. 

6  sponge  covers,  10-inch. 

6  sponges  and  rammers,  6-ponnder  gun. 

20  sponges  and  rammers,  12-pouuder  gun. 

1  sponge  and  rammer,  12-pounder  mountain  howitzer. 
52  sponges  and  rammers,  3-inch  gun. 

15  8iK)nges  and  rammers,  3.2-inch  gun,  long. 

2  sponges  and  rammers,  3.2-in(*h  gun,  short. 
36  sponges  and  staves,  8-inch  gun. 

6  sponges  and  staves,  10-inch  gun. 
1  sponge  and  staff,  11-inch  gun. 

8  sponges  and  staves,  15-ineh  gun. 

1  sponge  and  staff,  13-inch  mortar. 
54  thumbstalls. 

7  tompions,  12-pounder  gun. 
4  tompions,  3-inch  gun. 

16  tompions,  8-inch  gun. 

3  tompions,  15-inch  gun. 

3  tompions,  10-inch  mortar. 

48  tube  x>ouche8. 

72  vent  covers. 

27  vent  pieces. 

2  vent  punches,  field  gnu. 

19  vent  punches,  siege  gun. 

20  water  tubs. 

11  wipers  for  mortar. 
14  worms  and  staves. 
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IMPLEMENTS  FOR  OATLING  GUN. 

2  clamps  for  worm-gear. 

4  drifts. 

12  feed  guides. 

3  gun  covers. 
16  haversacks. 

3  oilers. 

5  lock  screw-drivers. 

5  small  screw-drivers. 

6  T  screw-drivers. 

5  shell-drivers. 

1  trunnion  bed, 

6  wiping  rods. 

2  adjusting  screw  wrenches. 

4  cascabel  plate  wrenches. 

4  pin-nut  Avrenches. 

5  pin  wrenches. 

5  rear  guide  nut  wrenches, 

2  sets  accessories  for  anxmunition  wagon. 

ACCESSORIES  HOTCHKISS  MOUNTAIN  GUN. 

6  sets  accessories  complete. 
1  breech  cover. 

4  cleaning  brushes. 

6  gun  covers. 

1  muzzle  cover. 

3  oil  cans. 

10  packing  outfits. 

2  rammers  and  staves. 

2  screw-drivers. 

3  sights. 

1  sponge  and  staff. 

3  breech-block  stops. 

2  stop  keys. 

3  vent  gauges. 
1  wiping  brush. 

Classes  IV  and  V. 

54  30-pounder  shot. 

100  3-inch  shot. 

468  4.5-inch  shot. 

20  8-inch  breech-loading  rifle  shot. 

256  8-inch  cored  shot. 

1  10-inch  breech-loading  rifle  shot. 

62  10-inch  cored  shot. 

1  12-inch  breech-loading  rifle  shot. 

1  12.25-inch  muzzle-loading  rifle  shot. 

210  16-inch  gun  shot. 

1, 000  1.5-inch  revolving  gun  shell. 

872  1.65-inch  mounting  gun  shelL 

200  3-inch  rifle  shell. 

1,513  3.2-inch  rifle  sheU. 

595  4.5-inch  shell. 
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28  30-ponnder  Parrott  shell. 

1  5-iiich  breech-loading  rifle  shell. 
1    7-inch  breech-loading  towitzer  8hell. 

100  8-inch  converted  rifle  shell. 

170  8-inch  muzzle-loading  rifle  shell. 

1  3.6-inch  mortar  shell. 

88  8-inch  mortar  shelL 

18  10-inch  mortar  sheU. 

201  12-inch  breech-loading  mortar  shell. 

1  12-inch  muzzle-loading  mortar  shell. 

150  13-inch  mortar  shell. 

677  1.65-inch  canister. 

495  1.65-iuch  case  shot 

Class  VI. 

ly  237  Springfield  carbines,  caliber  .45. 

3, 106  Springfield  rifles,  caliber  .45. 

106  Springfield  rifles,  rod  bayonet,  caliber  .45. 

1  Springfield  rifle,  cavalry  and  infantry,  experimental. 

99  Springfield  shot  guns. 

96  Colt's  revolvers,  caliber  .38. 

968  Colt's  revolvers,  caliber  .45. 

31  Schofield -Smith  and  Wesson  revolvers,  caliber  .45. 
96  Smith  and  Wesson  revolvers,  caliber  .38. 

1  Chaffee-Beece  magazine  rifle.' 

1  Hotchkiss  magazine  rifle. 

1  Jjee  magazine  rifle. 

17  light  artillery  sabers. 

180  light  cavalry  sabers. 

54  light  cavalry  sabers,  foreign. 

73  musicians'  swords. 

30  non-commissioned  officers'  swords. 

106  hospital  corps  knives. 

968  hunting  knives. 

Class  VII. 

appendages. 

12  brushes  and  thongs. 

6  cleaning  rods. 

32  drifts,  caliper  .38  revolvers. 
3,904  headless  shell  extractors. 

8  ratchet-sets. 

1,696  combination  screw-drivers. 

563  revolver  screw-drivers. 

153  spring  vises. 

557  tumbler-punches. 

1,261  carbine  wiping  rods. 

4, 194  rifle  wiping  r^s.  • 

67  revolver  wiping  rods,  caliber  .45. 

96  revolver  wiping  brushes^  caliber  .38. 

^  96  revolver  wiping  rods,  caliber  .38. 

8  revolver  wrenches,  caliber  .38. 
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ABTILLEBT  ACCOrTEBMENTS. 

40  knapsacks. 

145  saber  belts. 

171  sabef-bclt  plates. 

OAVALEY  EQU1P31ENTS. 

1, 433  canteen  straps. 

1, 265  carbine  cartridge  belts. 

100  revolver  cartridge  belts. 

66  revolver  cartridge  pouches. 
687  carbine  slings. 

776  carbine-sling  swivels. 

1, 268  revolver  holsters. 

591  saber  attachments. 

1, 286  saber  belts. 

497  saber-belt  plates. 

1^  649  saber  knots. 

INFANTRY  EQUIPMENTS. 

2, 021  bayonet  scabbards,  Uofiiuau  attacliment. 

1, 571  bayonet  scabbards,  hook  attachment. 

2, 638  blanket  bags. 

4, 537  blanket-bag  coat  straps. 

5, 026  blanket-bag  shoulder  strax)S. 

5, 291  canteens. 

3. 400  canteen  straps. 
71  cap  pouches. 

3, 733  cartridge  belts. 

2, 616  cartridge-belt  plates. 

65  cartridge  boxes,  cadet. 

3, 319  cartridge  boxes,  McKeever, 

1, 749  clothing  bags  and  strax>s. 

4, 221  knives. 

3, 336  forks. 

3,309  spoons. 

109  sliding  frogs. 

4, 982  gun  slings. 

5, 140  haversacks. 

4, 300  haversack  straps. 

3, 625  meat  cans. 

106  hospital-corps  knife  scabbards.     , 

681  hunting-knife  scabbards. 

67  intrenching-tool  8ca])bards. 
4, 234  tin  cups. 

20  cadet  waist-belt  plates. 

159  non-commissioned  officers'  waist  belts. 

145  non-commissioned  officers'  waist-belt  plates. 

1, 872  waist  belts. 

2y  373  waist-belt  plates.    • 

HORSE  EQUIPMENTS. 

2. 401  curb  bridles. 
628  watering  bridles. 
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• 

1, 035  carbiue  boots  and  straps. 

235  cmclias. 

2, 454  currycombs. 

1, 719  halters  and  straps. 

1,208  halter  headstalls. 

4,  (>87  halter  straps. 

3, 286  horse  brushes. 

859  horse  covers. 

2, 051  lariats. 

820  links. 

2, 569  nose-bags. 

844  picket-pins. 

967  leather-coyered  saddles. 

ly  340  rawhide-covered  saddles. 

12  Wint's  saddles. 

18  canvas  saddlebags. 

720  leather  saddlebags. 

1, 510  artillery  saddle  blankets. 

2,710  cavalry  saddle  blankets. 

171  cotton  saddle  cloths,  red. 

88  hair  saddle  cloths. 

595  side  lines. 

3,280  spurs. 

2, 428  spur  straps. 

1, 424  stirrups. 

7  stirrups  with  guidon  sockets. 

649  stirrup  straps. 

1, 013  surcingles. 

Class  VIII. 

SMALL- ABM  GAKTRIDGES,  ETC. 

891, 120  carbine  ball  cartridges,  caliber  .45. 

1 ,  o:*6, 810  rifle  ball  cartridges,  caliber  .45. 

327, 600  rifle  and  carbine  blank  cartridges,  ciilibcr  .45. 

7y  000  rifle  blank  cartridges,  caliber  .50. 

7.*19, 872  revolver  ball  cartridges,  caliber  .45. 

.HS6, 970  revolver  blank  cartridges,  caliber  .45. 

48, 000  revolver  b^l  cartridges,  caliber  .33. 

1 .  076, 600  carbine  bullets. 

2.977,266  rifle  bullets. 

411, 550  revolver  bullets. 

64, 575  round  balls. 

56, 271  pounds  small-arms  powder. 

7, 370  pounds  shot. 

7, 508, 500  cartridge  primers. 

200  cartridge  shells,  unfinished. 

6,075  cartridge  shells,  No.  20. 

212, 800  wads,  shotgun. 

AMMUNITION  FOB  CANNON. 

1, 000  blank  cartridges,  ^x><>^i^d  charge. 

32, 625  blank  cartridges,  1-pound  charge. 

4, 395  blank  cartridges,  l|-pounds  charge. 
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1  hydraulic  jack,  pulling. 
7    intrenching  tools. 

3  magnetic  firing  machines. 
400  marksman's  buttons. 
400  marksman's  pins. 

2  mortar  wagons. 

4  planks,  gun-lift  staging. 
20    planks,  shifting. 

38    planks,  way. 

10  platforms,  gun. 
16    platforms,  mortar. 

4  pulleys,  differential. 

7  pulleys,  hoisting. 

1  range  and  position  finder  (Fiske). 

14  range  finders  (Pratt's). 

3  sling  carts. 

3    sling-cart  poles. 

1  sling-cart  wheel. 

6  sling  chains. 
143    rollers. 

255  sharpshooters'  badges. 

239  sharpshooters'  badge  silver  bars. 

3  shears,  gun  lifL 
18  skids. 

4  time-interval  recorders. 
30  trace  ropes. 

7  transits,  engineers'. 

2  trestles,  mortar. 
2  trunnion  chains. 

11  trunnion  rings  and  keys,  eccentric. 
150  washers,  phitform. 

TARGETS,  TARGET  MATERIAL,  ETC. 

25  marking  staves  and  disks. 

122  shot  marks  and  staves. 

142  signal  flags. 

158  streamers. 

1  target,  artillery ,  land. 

27  targets,  Brinton. 

32  targets,  floating  and  towing. 

14  targets,  iron,  gallery  practice. 

200  targets,  Laidley. 

33, 805  targets,  paper. 

72  angle  irons. 

145  axles. 

1  axle  bolt. 

2  axle-bolt  caps. 
4  axle  washers. 

24  blocks,  spring. 

304  bolts  and  nu&. 

1  brace. 

1, 435  centers. 

45  centers,  n*volving. 

13  clamps. 

6  clevises. 

WA»  91— TOL  m 5 
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257  cross  pieces. 

76  frames,  Brinton. 

38  frames^  Gushing. 

16  frames^  rolling, 

965  frames,  steel. 

831  frames,  wood. 

190  journal  boxes.  ^ 

365  journal-box  pins. 

26  journal-box  posts. 

938  keys  or  wedges,  wood. 

42  levers. 

166  lever  blocks. 

2  lock  bolts. 

2  lock-bolt  plates. 

175  nave  boxes. 

6  open  links. 

12, 959, 000  pasters. 

378  pins,  wood. 

1  pulley. 
151  rails. 

20, 228  silhouettes,  cloth. 

103,818  silhouettes,  pai)er. 

4  sills. 

8  sill  stakes. 

2  spring  loopg. 
7, 710  strings. 

2  swivels. 

361  uprights. 

RELOADING  TOOLS,  ETO. 

6  sets  bench  reloading  tools,  complete. 

SHELL  RESIZING  TOOLS  AND  PARTS. 

2  shell  resizing  tools. 

2  cartridge-head  adjusting  screws. 

6  cartridge-head  adjusting  screw  nuts. 

1  disk. 

107  dies,  lower. 

101  dies,  upper,  revolver. 

658  dies,  upper,  rifle. 

2  lever  pins. 

2  lever-pin  screws. 

4  links. 

10  link  pins. 

10  link-pin  screws. 

16  rings. 

15  spindles. 

2  stands. 

ASSEMBLING  AND  CRIMPING  TOOLS  AND  PARTS. 

1  assembling  and  crimping  tooL 

8  check  levers. 

7  check-lever  springs. 
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8    check -lever  spring  screws. 
34    dies. 

1  die  holder. 

3  die-holder  set  screws. 

2  die-holder  stop  screws. 

1  die  lever. 

3  die-lever  pins. 

2  die-holder  guides. 

4  die-holder  guide  screws. 
2    links. 

2    link  pins. 
2    shell  rests. 

4  shell  rest  holder  plates. 

8  shell  rest  holder  plate  screws. 

6  shell  rest  set  screws. 

6  stems,  carbine  and  rifle. 

1  stem,  revolver. 

1  stem  carrier. 

1  stem  lever. 

4    stem-lever  pins. 
14    stem-lever  pin  screws. 
17    stem  screws. 

POWDER-OHARaiNG  TOOLS  AND  PARTS. 

2  powder-charging  tools. 

3  charges  and  dies. 

4  charger  slides  and  screws. 
4  receivers  and  funnels. 

2  receiver  nuts. 

3  wrenches.  • 

PRIMER-EXTRACTING  TOOLS  AND  PARTS. 

2  primer-extracting  tools. 
346    extractor  pins. 

11  levers. 

9  lever  pins. 

13  spindles. 

13  spindle  screws. 

P'ARTS  PRIMER-INSERTING  TOOLS. 

8  bashings,  carbine  and  rifle. 

6  bushings,  revolver. 

1  bushing  screw. 

3  ejector  pins. 
8  pinion  levers. 

6  pinion-lever  pins. 

2  pin  wrenches. 
8  primer  setters. 
1  stand. 

PARTS  HAND-RELOADING  TOOLS. 

15    ball  molds. 

19  brush  wipers. 

20  powder  and  shot  chargers. 
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IMPLEMENTS  FOR  GATLINO  GUN. 

2  clamps  for  worm-gear. 

4  drifts. 

12  feed  guides. 

3  gun  covers. 
16  haversacks. 

3  oilers. 

6  lock  screwdrivers. 

5  small  screw-drivers. 

6  T  screw-drivers. 
5  shell-drivers. 

1  trunnion  bed. 
5  wiping  rods. 

2  adjusting  screw  wrenches. 

4  cascabel  plate  wrenches. 

4  pin- nut  wrenches. 

5  pin  wrenches. 

6  rear  guide  nut  wrenches, 

2  sets  accessories  for  ammunition  wagon. 

ACCESSORIES  HOTCHKISS  MOUNTAIN   GUN. 

6  sets  accessories  complete. 

1  breech  cover. 

4  cleaning  brushes. 

6  gun  covers. 

1  muzzle  cover. 

3  oil  cans. 

10  packing  outfits. 

2  rammers  and  staves. 

2  screw-drivers. 

3  sights. 

1  sponge  and  staff. 

3  breech-block  stops. 

2  stop  keys. 

3  vent  gauges. 
1  wiping  brush. 

(Classes  IV  and  V. 

54  30-x>ounder  shot. 

100  3  inch  shot. 

468  4.5-inch  shot. 

20  8-inch  breech-loading  rifle  shot. 

256  8-inch  cored  shot. 

1  10-inch  breech-loading  rifle  shot. 

62  lO-inch  cored  shot. 

1  12-inch  breech-loading  rifle  shot. 

1  12.25-inch  muzzle-loading  rifle  shot. 

210  15-inch  gun  shot. 

1, 000  1,5-inch  revolving  gun  shell. 

872  1.65-inch  mounting  gun  shelL 

200  3-inch  rifle  sheU. 

1,513  3.2-inch  rifle  shelL 

595  4.5-inch  shell. 
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28  dO-poiinder  Parrott  shell. 

1  5-iuch  breecli-loading  rifle  shell. 

1  7-iDch  breech-loading  feowitzer  shell. 

100  8-inch  converted  rifle  shell. 

170  8-inch  muzzle-loading  rifle  shell. 

1  3.6-inch  mortar  shell. 

88  8-inch  mortar  shell. 

18  10-inch  mortar  sheU. 

201  12-inch  breech-loading  mortar  shell. 

1  12-inch  muzzle-loading  mortar  shell. 

150  13-inch  mortar  shell. 

677  1.65-inch  canister. 

495  1.65-iuch  case  shot 

* 

Class  VI. 

ly  237  Springfield  carbines,  caliber  .45. 

Sj  106  Springfield  rifles,  caliber  .45. 

105  Springfield  rifles,  rod  bayonet,  caliber  .45. 

1  Springfield  rifle,  cavalry  and  infantry,  experimental. 

99  Springfield  shot  guns. 

96  Colt's  revolvers,  caliber  .38. 

968  Colt's  revolvers,  caliber  .45. 

31  Schofield-Smith  and  Wesson  revolvers,  caliber  .45. 
96  Smith  and  Wesson  revolvers,  caliber  .38. 

1  Chaffee-Beece  magazine  rifle.' 

1  Hotchkiss  magazine  rifle. 

1  Lee  magazine  rifle. 

17  light  artillery  sabers. 

180  light  cavalry  sabers. 

54  light  cavalry  sabers,  foreign. 

73  musicians'  swords. 

39  non-commissioned  officers'  swords. 

106  hospital  corps  knives. 
968  hunting  knives. 

Class  VII, 

APPENDAGES. 

12  brushes  and  thongs. 

6  cleaning  rods. 

32  drifts,  caliper  .38  revolvers. 
3,904  headless  shell  extractors. 

8  ratchet-sets. 

1,696  combination  screw-drivers. 

563  revolver  screw-drivers. 

153  spring  vises. 

557  tumbler-punches. 

1,261  carbine  wiping  rods. 

4, 194  rifle  wiping  r^s.  • 

67  revolver  wiping  rods,  caliber  .45. 

96  revolver  wiping  brushes^  caliber  .38. 

^  96  revolver  wiping  rods,  caliber  .38. 

8  revolver  wrenches,  caliber  .38. 
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3, 100  blank  cartridges,  2^-pouiid8  charge. 

3, 600  blauk  cartridges,  3|-i)ouiid8  charge. 

3, 676  blauk  cartridges,  6-pouuder  gun. 

17, 150  blank  cartridges,  12  pounder  gun. 

1, 684  blank  cartiidges,  mountain  howitzer. 

86  combination  fuses. 

805  percussion  fuses. 

501  time  fuses. 

238  wood  fuses.  ^ 

21,  700  pounds  cannon  powder. 

13, 500  pounds  mammoth  powder. 

25  pounds  mealed  powder. 

13, 800  pounds  mortar  powder. 

11, 420  pounds  oriental  hexagonal  powder. 

17, 540  pounds  sphero-hexagonal  powder. 

3, 301  electric  primers. 

41  electric  obturating  primers. 

150, 859  friction  i)rimer8. 

Class  IX. 

14  sets  azimuth  instruments,  completa 

7  sets  base  measuring  ai)paratns. 

3  blocks,  double. 

55  blocks,  half. 

51  blocks,  quarter. 

5  blo(!ks,  single. 

5  blocks,  snatch. 

2  blocks,  triple. 

89  blocks,  whole. 

288  blocks,  wood,  various  sizes. 

1  set  bolsters  and  caps  for  gun  lift. 

1  set  bolts  and  keys  for  gun  lilt. 

152  bolts  and  nuts  for  mortar  x>latform. 

1  capstan  barrel. 

1 1  capstan  holdfasts. 

1  cap  shears. 

20  chocks,  casemate. 

144  chocks,  gun. 

90  chocks,  roller. 
113  chocks,  wheel. 

3  cradles. 

18  cradle  rollers. 

9  cranes,  loading. 

6  floor  boards,  gun  carriage. 
3  gins,  garrison. 

1  gin,  Piper\s. 
3  gin  falls. 

7  gin  handspikes. 
6  gin  shoes. 

3  gin  slings. 

2  hand  barrows. 
1  hand-cart. 

141  halliards. 

30  hat  ornaments,  cadet. 

8  hydraulic  jacks,  lifting. 
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257  cross  pieces. 

76  frames,  Bniiton. 

38  li*aines,  CuRliing. 

15  frames^  rolling. 
966  frames,  8t<»cl. 
831  ftwiies,  W(hm1. 
190  journal  Imixos. 
365  journal-box  pins. 

26  journal  box  posts. 

938  keys  or  w^nlges,  wood. 

42  levers. 

166  lever  blocks. 

2  lock  bolts. 

2  lock-bolt  plates. 

175  nave  boxes. 

6  open  links. 

12, 959, 000  pasters. 

378  pins,  wood. 

1  pulley. 
151  rails. 

20,228  silhouettes,  cloth. 

103,818  silhouettes,  paper, 

4  sills. 

8  sill  stakes. 

2  spring  loops. 
7, 710  strings. 

2  swivels. 

301  uprights. 

RELOADING   TOOLS,  ETC. 

5  sets  bench  reloading  tools,  complete. 

SHELL  RESIZING  TOOLS  AND  PARTS. 

2  shell  resizing  tools. 

2  cartridge-head  adjusting  screws. 

6  cartridge-head  adjusting  screw  nuts. 

1  disk. 

107  dies,  lower. 

101  dies,  upper,  renvoi  ver, 

658  dies,  upper,  ride. 

2  lever  pins. 

2  lever-i)in  screws. 

4  links. 

10  link  pins. 

10  link-pin  screws. 

16  rings. 
15  spindles. 

2  stands. 

ASSEMBLING  AND  CRIMPING  TOOLS  AND  PARTS, 

1  assembling  and  crimping  tooL 

8  che<»k  levers. 

7  cliock-lever  springs. 
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3  resizing  dies. 
25  drifts. 
22  funnels. 

4  oil  cans. 
20  priming  tools. 

1  resizing  punch. 

aALLERY-PRACTICE  TOOLS. 

8  canisters. 

6  ladles,  melting. 

8  ladles,  pouring. 

4:  strainers. 

Class  X. 

PARTS  OF  CLASS  I. 

2  axis  pins,  washers  and  nuts,  Gatling  guns. 

2  binding  boxes,  plates,  etc.,  Gatling  gun. 

3  bushings,  obturator,  spindle  for  5-inch  rifle. 
2  cranks,  handles,  and  pins,  Gatling  gun. 

1  crank  spring,  Gatling  gun. 

2  pointing  levers,  Gatling  gun. 
2  brass  trunnion  rings,  10-iuch,  cast-iron  wire- wound  gun. 

PARTS  OF  CLASS  IL 

58  parts  8-inch  carriage. 

36  parts  10-inch  carriage. 

57  parts  15-inch  carriage. 

2  ammunition  chests  for  limber. 

4  ammunition  chest  lid  braces. 

5  ammunition-chest  covers,  canvas. 
48  angle  irons. 

1  barbette  carriage  rail  (I  beam). 

2  bow-spring  brakes. 

6  road  brakes. 
2  spring  brakes. 

11  double  trees. 

1  elevating  screw. 

2  limber  primer  box  caps. 

12  limber  plates,  corrugated.     • 
40  linchpins. 
46  linch  washers. 

1  lunette  prop. 

13  neck  yokes. 
25  poles. 

1  pole  iron. 

1  pole  pintle. 
16  pole  props. 

5  pair  shafts,  Hotchkiss  mountain  gun. 

2  side  rails,  caisson. 
19  single  trees.                                                                                              \ 

1  stay  pin  and  chain.                                                                                    I 

1  stock,  12-pounder  gun  carriage.  ^j 

2  trunnion  bushings,  12-iach  breech-loading  rifle  gun  car-  ! 

riage. 

12  whee&.                                                                                               I 
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PARTS  OP  CLASS  IH. 

132  back  strap  hooks. 

4  breast  straps. 

88  breast-strap  hooks. 

12  breech  sight-tubes,  glass. 

4  brow  bands. 

110  brass-plated  buckles. 

99  iron  roller  buckles. 

10  collars,  steeK 

12  collar  hinge  nuts. 

30  collar  pads. 

32  collar  pads,  steeL 

4  collar  snaps. 

0  collar-snap  screws. 

6  collar-snap  springs.  • 

30  collar-spring  catches. 

24  collar-spring  catch  screws. 

132  collar  straps. 

132  collar  strap  hooks  and  D-rings. 

12  collar  strap  plates. 

5  handspike  spring  clasps. 
9  halter  chains. 

100  halter  headstalls. 

10  hame  clasps,  chains,  and  toggles. 

108  hame  screws. 

1  martingale. 

0  neck  yokes.  • 

5  pole  pads. 

8  pole  straps. 

22  rammer  heads,  3-inch. 

428  riugs,  new  pattern  harness. 

555  saddle  thongs. 

12  snap  hooks  for  coupling  reins. 

14  sponge  heads,  3  iuch. 

30  sponge  heads,  3.2-inch  bore. 

24  sponge  head,  3.2-inch  chamber. 
4  sponge  heads,  12-pounder  gun. 

4  sx>onge  heads,  mountain  howitzer. 

3  sx>onges,  woolen,  Hotchkiss  mountain  gun. 

18  sponges,  woolen,  O-jwunder  gun. 

119  sponges,  woolen,  12-pounder  gun. 

102  sponges,  woolen,  3-inch  gun. " 

48  sponges,  woolen,  3.2-inch  gun,  bore. 

58  sponges,  woolen,  3.2-inch  gun  chamber. 

32  sponges,  woolen,  4.5-inch  gun. 

0  sponges,  woolen,  8-inch  gun. 
10  sponges,  woolen,  10-inch  gun. 
47  sponges,  woolen,  15-inch  gun. 
10  stirrups,  brass. 

21  lead  traces. 

15  wheel  traces. 
270  trace  chains. 

25  pairs  trace  springs,  Mogul. 

1  trunnion  saddle. 
151  whips. 
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PARTS  OF  CLASS  V. 

260  pounds  3.2-iiicli  shrapnel  balls. 

184  3.2-incli  shell  base  plugs. 

200  5-inch  shell  copper  bauds. 

100  8-inch  mortar  shell  fuse  plugs. 

662  16-inch  shell  fuse  plugs  and  water  caps. 

PARTS  OP  CLASS  VI. 

Springfield  carbine. 

93  bands. 

1, 184  front  sights. 

644  front- sight  covers. 

162  front-sight  cover  pins. 

93  front-sight  cover  screws. 

896  front-sight  pins. 

930  jointed  ramrods. 

719  rear  sights. 

84  rear  sight  base  screws. 

2, 762  sight  protector  bands. 

937  stocks,  wood  part. 

43  swivel  bars. 

33    swivel  bar  rings. 

Springfield  rifle. 
• 

44  lower  bands. 
47    upper  bauds. 

131  band  springs. 

8  bayonets. 

21  bayonet  clasps. 

62  bayonet-clasp  screws. 

12  bayonet-clasp  stop  screws. 

336  breech-block  cap  screws. 

290  bridles. 

409  bridle  screws. 

44  butt  plates. 

14  butt-plate  covers. 

119  butt-plate  screws. 

648  cam-latch  springs. 

14  cover  friction  springs. 

6  cover  springs. 

10  cover-spring  screws. 

10  cover  stud  pins. 

1, 316  ejector  springs. 

1, 193  ejector-spring  spindles. 

262  ejector  studs. 

1, 899  extractors. 

6, 080  firing  pins. 

771  firing-pin  screws. 

419  front  sights. 

71  front-siglit  covers. 

303  front-si<>^lit  cover  screws. 

229  front-sight  pins. 
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34  guard  bows. 

6  guard-bows,  swiveled. 

55  guard-bow  swivels. 

74  guard-bow  swivel  screws. 

55  guard-bow  nuts. 

22  guard  plates. 

189  guard  screws. 

222  grips. 

268  grip  screws. 

164  hammers. 

386  hinge  pins. 

36  hinge-pin  stads. 

22  locks. 

44  lock  plates. 

482  mainsprings. 

273  mainspring  swivels. 

266  mainspring  swivel  rivets. 

63  ramrods. 

137  ramrod  stops. 

396  rear  sights. 

473  rear-sight  screws,  front. 

467  rear-sight  screws,  rear. 

1  rod  bayonet. 

40  rod-bayonet  heads. 

475  sears. 

504  sear  screws. 

749  sear  springs. 

460  sear-spring  screws. 

327  side  screws. 

40  side-screw  washers. 

1, 023  stocks,  wood  part. 

15  stocks,  wood  part,  rod  bayonet. 

286  tang  screws. 

59  tips. 

60  tip  screws. 
115  triggers. 

70  trigger  screws. 

624  tumblers. 

631  tumbler  screws. 


Spingfield  shotgun. 


14    extractors. 
1    front  sight. 


ParJcer  nhotgun* 


12  firing  pins. 

6  forehand  screws. 

6  trigger-plate  screws. 

6  trigger  screws. 

6  trigger  springs. 

6  trip  springs. 

6  tumbler  screws. 
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Lee  miiijazine  rijle. 

1    magazine. 

ColVs  revolver^ 

36  back  straps. 

393  back  strap  screws. 

1  barrel. 

405  bolts. 

289  bolt  screws. 

207  center  pins. 

155  center-pin  bushings. 

Ill  center-pin  screws. 

209  center-pin  catch  screws. 

47  cylinders. 

1 75  ejector  heads. 

182  ejector  rods. 

3  ejector-rod  heads. 

232  ejector  springs. 

68  ejector  tubes. 

161  ejector-tube  screws. 

51  tiring  pins. 

45  firing-pin  rivets. 

11  frames. 

21  front  sights. 

163  gates. 

Ill  gate  catches. 

130  gate-catch  screws. 

195  gate  springs. 

29  guards. 

216  guard  screws,  long. 

227  guard  screws,  short. 

774  hammers. 

63  hammer  cams. 

41  hammer  rolls. 

36  hammer-roll  rivets. 

266  hammer  screws. 

395  hands. 

305  hand  springs. 

224  mainsprings. 

180  mainspring  screws. 

26  recoil  plates. 

93  sears. 

12  sear-spring  screws. 

644  sear  and  stop-bolt  springs. 

38,3  sear  and  stop-bolt  spring  screws. 

144  stocks. 

453  triggers. 

304  trigger  screws. 

Schofield' Smith  and  Wesson  revolver, 

4  extractors. 

4  extractor  springs. 

4  extractor  stems. 

4  hammers. 
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8  liands. 

10  band  springs. 

10  mainsprings. 

6  triggers. 

44  cavalry  saber  scabbards. 

6  musician  sword  scabbards. 

4  non-commissioned  officers'  sword  scabbards. 

10  scabbard  mouth  pieces. 

PABTS  OP  GLASS  VU. 


410 

bridle  bits. 

36 

bridle  ornaments. 

5,949 

brass  bar  buckles. 

4 

cincha  buckles. 

1,292 

iron  bar  buckles. 

1,  707 

iron  roller  buckles. 

3,007 

brass  wire  buckles. 

1,516 

canteen  covers. 

722 

canteen  corks  and  chains. 

20 

carbine-sling  swivel  springs. 

148 

cincha  straps. 

11, 112 

coat  straps. 

32 

crupi>ers. 

60 

curb-bit  bars,  steel. 

585 

curb  straps. 

10, 214 

escutcheon  pins. 

106 

girth  straps. 

1,146 

guard  plates  (ovals). 

629 

halter  bolts. 

m 

halter  chains. 

555 

halter  squares. 

138 

halter-swivel  rings.  ' 

24 

haversack-strap  hooks 

1,436 

brass  rings. 

306 

iron  D-rings. 

1,425 

iron  rings. 

40 

spur  rowels. 

24 

saber-belt  slides. 

509 

saber-belt  snaps. 

793 

saber  straps. 

60 

saddlebag  straps. 

54 

saddlebag  studs. 

390 

saddle  nails,  japanned. 

170. 

.  saddle  shields. 

170 

side-line  fasteners. 

478 

snap-hooks,  lariat. 

39 

spring  snaps. 

973 

brass  foot  staples.. 

1,728 

brass  staples  for  rings. 

2,000 

wMSt-belt  plate  catchers. 

PABTS  OP  CLASS  VIII. 

1, 280    6-XM)under  cartridge  bags. 
2, 747    12-pounder  cartridge  bags. 
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100  30-ponnder  cartridge  bags. 

1, 560  3-inch  cartridge  bags, 

500  3.2-incli  cari)ridge  bags,  blank  charge. 

700  3.2-inch  cariiridge  bags,  service  charge. 

2, 933  4.5-inch  cartridge  bags. 

1, 408  8-inch  cartridge  bags. 

200  10-inch  cartridge  bags. 

348  15-inch  cartridge  bags. 

PABT  SECOND. 
CLOTH,  ROPE,  THREAD^  ETC. 

50    yards  burlaps. 
16, 939    yards  cotton  cloth. 
160    pounds  cotton  waste.  • 
90    pounds  marline. 
715J  x>o^^^<^s  hemp  rope. 
4, 790|  pounds  manila  rope. 
9    pieces  sash  cord. 
106J  pounds  sash  cord. 
95    pounds  linen  thread. 
456^  pounds  shoe  thread. 
52    pounds  twine. 
404    yards  blue  linen  webbing. 
6    pounds  spun  yarn. 

IRONMONGERY. 

15  anchors. 

932  pounds  anchors. 

309  bolts. 

12  bolts  and  nuts. 

25  boundary  posts,  cast  iron. 

1, 724  pounds  chain. 

4  fuse  housings. 

15, 025  horseshoes. 

1, 320  pounds  horseshoe  nails. 

195  pounds  nails. 

1, 477  pounds  bar  iron. 

200  pounds  strap  iron. 

197  padlocks. 

127i  pounds  brass  rivets  and  burrs. 

378  pounds  copper  rivets  and  burra. 

66f  pounds  iron  rivets  and  burrs. 

16,150  brass  screws. 

2,592  iron  screws. 

100  pounds  spikes. 

411  pounds  steel. 

20,382  copper  tacks. 

44  pounds  copper  tacks. 

1,777,038  iron  tacks. 

72f  pounds  iron  tacks. 

60  pounds  toe  calks. 
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LEATHER,  ETC. 

41    square  feet  bag  leather. 
720^  Hides  bridle  leather. 
14,179    poiuids  harness  leather. 
208^  lioimds  blackwax. 
113~  quarts  leather  blacking. 
76    boxes  ingredients  for  leather  blacking. 
27    ounces  bristles. 
1    side  rawhide. 
25    sheepskins  with  wool  on. 


LUMBER. 


1,120    feet  boards. 
520    feet  sc*antling. 
425    feet  timber. 


GLEANING,  HEATING,   AND  LIGHTING. 

34    bath  bricks. 

77  com  brooms. 

3  dusting  brushes. 

2  lYire  scratch  brushes. 

83  button  brushes. 

80  button  sticks. 

28  pounds  candles. 

121  chamois  skins. 

13  boxes  cleaning  material. 

7  cleaning  plates. 

10,  .'UO  iH>unds  coal. 

41  quires  crocus  cloth. 

522J  quires  emery  cloth. 

275  quires  emery  paper. 

15  gallons  gasoline. 

19  lanterns. 

76  lantern  globes. 

16f  pounds  leather  polish. 

10  pounds  hemp  packing. 

46  pounds  Putz  pomade. 

297^  pounds  rottenstone. 

78  quires  sandpaper. 

23|  pounds  scouring  material. 
1, 721    pounds  castile  soap. 

85    pounds  common  soap. 
167    pounds  sponge. 
586    papers  tripoU. 
433    ounces  whiting. 

MATERIAL  FOR  OFFICE  nSB« 

64  instruction  books. 

6  bath  trays. 

1  box  blacking  for  stencil  outfitt 

1  case  for  holding  stamps. 

1  chain  scales.   * 
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1  compasses. 

6  dividers. 

8  drawing  boards. 

8  sets  drawing  instnimeiits. 

7  frames  for  blite  printing. 
14  magnifying  glasses. 

2  reacting  ^hisses. 

1  bottle  indelible  ink. 

42  bottles  India  ink. 

10  bottles  marking  outfit  ink. 

7  sets  colored  ink. 

6  boxe«  leads. 

13  marking  outfits. 

1  marking  outiit  pad. 

1  microscope. 

6  pantographs. 

30  rolls  blue  process  paper. 

90  yards  cross-section  paper. 

140  yards  drawing  paper. 

22  yards  Levy's  i)repared  paper. 

5  boxes  stencil  paste. 
72  crow-quill  pens. 

84  lithographing  pens. 

72  nuipping  pens. 

V  gross  steel  pens. 

150  lead-pencils. 

51  protractors. 

12  artists'  rubbers. 
18  elliptic  rubbers. 

6  sponge  rubbers. 

13  measuring  rules. 
1  parallel  rule. 

12  splines. 

36  spline  weights. 

12  T  squares. 

7  seal  stamps. 

1  self-inknig  stamp,  hand. 

3  sets  stami)s,  figures. 
34  sets  stjimps,  letters. 
21  stencil  outfits. 

6  stencil  j)lates. 
240  thumb  tacks. 

96  yards  tracing  cloth. 

7  pairs  trestles. 

8  triangles. 

13  triangular  scales. 

1  unique  steel  blade. 

LABORATORY  STORES. 

42  gallons  alcohol. 

6  ]>ouuds  aqua  ammonia. 

2  chemical  balances. 
2  air-drying  baths. 

67i  pounds  beeswax. 

6  pounds  borax. 
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2(V    pounds  camphor  gum. 

5  x>ounds  chalk. 

1  barrel  rye  flour. 

2  brass  spirit-lamps. 
1 "  spatula. 

300    pounds  sulphate  of  copper. 
I  pound  tragacanth,  gum. 

6  thermometers. 

12  sets  watch  glasses. 
1, 686    pounds  Japan  wax. 

2  sets  weights  for  balance. 
5    gallons  whisky, 

OILS,  PAINTS,  ETC. 

25    quarts  cosmolubric. 
130    gallons  coal  tar. 
55^  gallons  Japan  drier. 

J  gallon  liquid  drier. 
10    pounds  glue. 
4^^  gallons  hicker. 

13  pounds  lampblack. 
275    pounds  white  le«.(l. 

7  pounds  extract  logwood. 
5    gallons  castor  oil. 

43^  gallons  cosmoline  oil. 
3, 164    pounds  harness  oil.  ^ 
101^  gallons  kerosene  oil. 
357|  gallons  boiled  linseed  oil. 
236|  gallons  raw  linseed  oil. 

30|  gallons  lubricating  oil. 
121^  gallons  neatsfoot  oil. 
475    gallons  neutral  oil. 
52(4  gallons  sperm  oil. 
905|  ])ounds  black  paint. 

20    i)onnds  paint  for  3.2-inch  gun. 

75    i)ound8  paint  for  3.2-inch  gun  carriage. 
315    x>ounds  lead-color  paint. 
3, 189  j  I)ounds  metallic  brown  paint. 
1,948^  pounds  olive  paint. 
200    pounds  oriental  paint. 
4    pounds  red  paint. 

10    pounds  vermilion  paint. 

13    pounds  white  paint. 

15    pounds  putty. 

10    pounds  tallow. 
331    gallons  turpentine. 

MISOEX.LANEOUS. 

17  ammunition  boxes. 

274  arm  chests. 

53  carbine  and  revolver  arm-racks. 

3  revolver  arm-racks. 

50    rifle  arm-racks.  * 

4  tool  bags. 
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414  powder  barrels. 

1  tool  box. 

7  chamois  skin  sword  cases, 

1  field  case. 

2  tool  chests. 

50^  pounds  gutta  percha. 

006  pounds  wheel-grease. 

6  wheel-grease  cans. 

6  wheel-grease  can  knives. 

INSPECTING  INSTRUMENTS. 

• 

4  arm  calipers. 

3  diameter  calipers. 

3  vernier  calipers. 
1  caliper  rod. 

1  caliper  washer. 

1  chamber  gauge  for  mortar. 

1  chamber  gauge  for  rifle. 

1  cylinder  gauge. 

1  gas  check  seat  gauge. 

200  pressure-gauge  cylniders. 

500  pressure-gauge  checks. 

4  sets  measuring  and  fixed  points. 

5  ordnance  stamps,  steel. 
5  standard  rules. 

1  star  gauge. 

19  star-gauge  measuring  points. 

28  star-gauge  measuring  point  washers. 

1  star-gauge  rifle  guide. 

19  ring  gauges  for  setting  star  gauge. 

1  conical  rolling  templet. 
15  thickness  gauges. 

2  vent  gauges,  field. 
2  vent  gauges,  siege. 

MACHINES. 

1  drilling  machine. 

TOOLS. 


' 


7 

anvils. 

128 

aprons. 

1 

auger. 

2 

auger  handles. 

713 

awls. 

206 

awl  handles. 

13 

awl  handles,  patent. 

16 

axes. 

20 

ax  handles. 

1 

coal  bag. 

6 

bags  for  small  stores. 

30 

bits. 

3 

braces. 

272 

brashes. 
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IG    backets. 
2    buttresses. 

5  calipers. 

2  chains,  surveyors',  100  feet. 

4  chalk  lines. 
34  chisels. 

6  clamps,  stitching. 
21  claw  tools. 

7  clinching  irons. 
G8  compasses. 

20    creasers. 

17  dies. 

10  die  stocks  and  dies. 

3  drifts. 

2  dust  pans. 
40    edge  tools. 

295  mes. 

40  file  handles. 

1  fore  ponch  and  creaser/ 

5  fullers. 
19  gauges. 

3  gouges. 

5    grindstones. 

1  grindstone  stand. 
174    hammers. 

44  hammer  handles. 

18  hardies. 
9    hatchets. 

4  jackscrews. 
222    knives. 

4  leveling  rods. 

4  levels,  hand,  Abnoy 

4  levels,  spirit. 

13  mallets. 

2  sets  marking  pins. 

11  mauls. 

8  collar  needles. 
275  glovers'  needles. 

4,655    harness- needles. 
68    nippers. 

14  oil  cans. 

2  oil  droppers. 

1,517  oilstones. 

4  oilers. 

1  palm. 

8    pickaxes. 

8    pickax  handles. 

45  pincers. 

2  planes. 

1  plane  iron. 

8  pliers. 

2  pokers. 

11    pricking  carriages  and  wheels. 

9  pritchels. 

139    puncheB.  « 

41    spring  punches. 
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3  spring-puncli  points, 

3  punching  blocks^  lead. 

1  rake. 

649  rasps. 

15  rivet  sets. 

1  riveting  iron. 

20  rules. 

7  saddlers'  horses. 
23  sandstones. 

20  sash  tools. 

12  saiws. 

5  saw  blades. 
1  saw-set. 

3  scales  and  weights. 

1  scales,  platform. 

3  scissors. 

6  scrapers. 

14  screw-ilrivers. 

25  screw-drivers,  gun-carriage. 

15  screw  taps. 
6  scythes. 

2  scythe  snaths. 
1  scythestone. 

23  shears. 

5  shoeing  boxes. 

12  shovels. 

5  slickers,  steeK 

30  pairs  magazine  slippers. 

8  spades. 

1  spokeshave. 

5  squares. 

1  set  stencil  plates,  figures. 

2  sets  stencil  plates,  letters. 
2  strainers. 

2  tape  lines. 

2  tapes,  steel,  100-feet. 

2  tap  screws. 

19  thimbles. 

30  tongs. 

32  vises. 

13  wrenches^  gun-carriage. 
25  wrenches,  screw. 

4  wrenches,  tap. 


Appendix    4. 


Statement  of  ordnance^  ordnance  stores,  etc.,  distributed  to  the  militia 
from  July  i,  1890,  to  June  30, 1891,  under  section  1661  and  1667,  -Ke- 
vised  Statutes  United  States.   . 

Class  I. 
2  Gatling  guns,  10  barrels,  long;  caliber,  .45. 

Class  II. 

2  carriages  and  limbers  (metallic)  for  Gatling  guns,  caliber  .45. 

1  carriage  and  limber  (wood)  for  Gatliug  guu,  caliber  .45. 

Class  III. 

4  gunners'  gimlets. 
4  gunners'  pincers. 

2  gunners'  punches. 
4  handspikes,  traU. 

42  harness  sacks. 
10  lanyards. 

8  priming  wires. 

2  prolongea. 

4  pole  p^s. 

2  paulins,  12  by  15  feet. 

2  pendulum  hausses. . 

2  pendulum  hausse  pouches. 
12  sets  artillery  harness,  two  horses,  lead. 
12  sets  artillery  hanfess,  two  horses,  wheel. 
16  sponges  and  rammers,  3-inch  gun. 
16  sx>onges  and  rammers,  6-pounder  gun. 

8  sponges  and  rammers^  combined,  3.2-inch  breech-loading  rifle. 

8  8x>onge  covers,  chamber,  3.2-inch  breech-loading  rifle. 

8  8i)onge  covers,  6-i)ounder  gun. 

4  breech-site  pouches. 

8  thumbstalls. 

4  tubei)ouches 

2  tow-hooks. 

2  tompions. 

4  vent  covers. 

4  vent  punches. 

2  worms  and  staves. 

5  whips,  artillery. 
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IMPLEMENTS  FOR  GATLING  GUN. 

12  Accles  feed  magazines. 
2  Bruce  feed  guides. 
2  wiping  rods. 

2  cleaning  rods. 

3  pointing-lever  set-screws. 
1  crank-shaft  split  pin. 

1  pin  wrench. 

1  lock  screw-driver. 

1  rear-sight  collar. 

1  rear-sight  collar  set-screw. 

1  crank  catch  spring. 

2  crank  catch  screws. 
2  cocking  switch  pins. 

2  cocking  switch  springs. 
2  cocking  switch  stud  screws. 
1  extra  lock. 
1  brass  padlock. 
1  hammer,  riveting. 

Classes  IV  and  V. 

10  10-inch  shells. 

10  10-inch  mortar  shells. 

77  3-inch  shot. 
100  3-inch  Hotchkiss  shells,  time  fuse. 
100  3.2-inch  shells. 

Class  VI. 

6, 388  Springfield  rifles,  model  1884. 

14  Springfield  cadet  rifles,  model  1884. 
280  Springfield  carbines,  model  1884. 

50  Colt's  revolvers,  caliber  .45. 

82  Schofield- Smith  and  Wesson  revolvers,  caliber  .45. 
102  officers'  swords  and  cases. 

65  sabers,  cavalry  officers,  and  cases. 

61  sabers,  light  artillery. 
147  sabers,  light  cavalry. 

21  swords,  non-commissioned  officers\ 

10  swords,  musicians'. 
252  bayonets. 

Class  vn. 

APPENDAGES. 

8  brush  wipers  and  thongs. 
6, 109  headless  shell  extractors. 

225  jointed  ramrods. 
6, 628  screw-drivers,  model  1879. 
6, 479  wooden  wiping  rods. 
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HORSE  EQUIPMENTS, 

467  bridles,  curb,  cavalry. 
223  bridles,  watering. 

6  bridle  headstalls,  cavalry. 
24  pairs  bridle  reius. 

24  curb  bits. 

30  curb  straps.  • 

429  saddles,  leatber-covered,  cavalry. 

7  saddle  blankets,  artillery. 
246  saddle  blankets,  cavalry. 
331  pairs  spurs  and  straps. 

6  pairs  spurs  and  straps,  oflScers. 

1  saddle  cloth,  general  officers. 
19  saddle  cloths,  officers  of  infantry. 

1  saddle  cloth,  officers  of  artillery, 
295  halters,  complete. 
153  pairs  saddlebags. 
100  horse  brushes. 
200  nosebags. 
100  currycombs. 
104  cruppers: 
100  lariats. 
100  picket  pins. 
160  links  with  snaps. 
100  side-lines. 
100  surcingles. 

3  pairs  sweat-leathers. 

24  brass  rings  and  staples  for  pommel  and  cantel  of  saddle. 
144  brass  screws  for  pommel  and  cantel  of  saddle. 

INFANTRY  EQUIPMENTS. 

4, 446  bayonet  scabbards. 

2, 706  blanket  bags. 

1, 106  pairs  blanket-bag  shoulder  straps. 

1, 106  pairs  blanket-bag  coat  straps. 

3, 231  canteens  and  straps. 

2, 631  haversacks  and  straps. 

2,044  cartridge  belts  and4)lates. 

200  cartridge  belts,  45  loops. 

100  cartridge  belts,  50  loops. 
3, 827  cartridge  boxes. 
14, 442  gun  slings. 
4, 816  waist  belts  and  plates. 

200  waist-belt  plates. 

25  waist  belt43  and  plates,  non-commissioned  officers'. 
25  frogs,  sliding,  non-commissioned  officers'. 

255  officers'  black  leather  sword  belts. 
466  meat  cans. 
151  tin  cups. 

61  knives. 

51  forks. 

51  spoons. 
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ARTILLERY  ACCOUTERMENTS. 

Ill  artillery  saber  belts  and  plates. 
25  light  artillery  knapsacks. 

CAVALRY  EQUIPMENTS. 

250  carbifte  slings  and  swivels. 

50  cartridge  belts,  cavalry. 
170  canteen  straps,  cavalry. 

40  pistol  holsters. 
310  saber  belts  and  plates. 
100  snap-hooks  for  officers'  sword  belt 

Class  VIII. 

500  blank  cartridges^  12-pounder  gun. 
1, 176  blank  cartridges,  6-pounder  gim. 
4, 800  blank  cartridges  3-inch  rifle. 
400  blank  cartridges,  3.2-inch  breech-loading  rifle. 
1 ,  779, 040  rifle  ball  cartridges,  caliber  .45. 
640, 000  rifle  ball  cartridges,  caliber  .50. 
54, 000  carbine  ball  cartridges,  caliber  .45. 
14, 000  rifle  blank  cartridges,  caliber  .50. 
461, 120  rifle  and  carbine  blank  cartridges,  caliber  .45. 
26, 000  revolver  ball  cartridges,  caliber  .45. 
14, 800  revolver  blank  cartridges,  caliber  .45. 
96, 000  lubricated  rifle  bullets,  caliber  .45. 
100, 000  round  balls  (140  grains),  caliber  .45. 
9, 000  carbine  bullets,  caliber  .45. 
3, 000  primed  cartridge  shells  (rifle),  caliber  .45. 
285, 000  cartridge  primers. 
19, 400  friction  primers. 
525  fuses,  time,  paper. 
20  cartridge-bags,  lO-inch. 
20  Bormann  fuses. 

100  base  fuses,  percussion,  3.2-inch  shells. 
400  pounds  cannon  powder. 
300  pounds  hexagonal  powder. 
350  pounds  mortar  powder. 
900  pounds  small-arms  powder. 

MISCELLANEOUS. 

338  arm-chests. 

80  boxes  cleaning  material. 
528  marksman's  buttons. 

4  marksman's  pins. 
209  sharpshooters'  badges. 
60  silver  bars  for  sharpshooters'  badges. 
1,948,000  pasters. 

7, 725  paper  targ(^ts. 

47  sets  hand  reloading  tools. 
6  sets  bench  reloading  tools. 
50  bullet  molds  (4  balls). 
2  sets  screws  lor  bullet  molds. 


REPORT   OF   THE    CHIEF    OF    ORDNANCE.  85 

2  sand  glasses. 

25  x>oand^$  biillot  lubricant. 
75  yards  cloth  for  targets. 
1, 500  centers  for  paper  targets. 

1  set  marking  rods,  disks,  and  brushes. 

4  sets  shot  marks  and  staves,  short  range. 

4  sets  shot  marks  and  stayes,  mid  range. 

3  streamers  with  halliards. 

10  arm  racks,  portable,  for  rifles. 
384  steel  frames  for  targets. 
1,011  cloth  silhouettes. 
6,450  paper  silhouettes. 

6  Laidley  revolving  targets,  6  feet  by  6  feet. 
6  Laidley  revolving  targets,  6  feet  by  12  feet. 
8  Laidley  target  frames,  6  feet  by  6  feet. 

1  pair  tool  bags,  cavalry. 

PARTS  SPRFNGFIELD  RIFLE,  CALIBER  .45. 

263  bridles. 

179  bridle  screws. 

30  breechblocks. 
220  breech-block  caps. 
220  breech-block  ciip  screws. 
6  butt  plates. 

12  butt-plate  screws. 

90  bayonet  clasps. 
100  bayonet-clasp  screws. 
230  cam  latches. 
486  cam-latch  springs. 
1,236  ejector  springs. 
336  ejector-spring  spindles. 

2  ejector  studs. 
471  extractors. 
241  front  sights. 

100  front-sight  covers. 
136  front-sight  pins. 

5  front-sight  rivets. 

50  front-sight  covers,  spring. 
2,606  firing  pins. 

36  firing-pin  screws. 

58  guard  bows. 

80  goard-bow  nuts. 

95  guard-bow  swivels. 
425  guard-bow  swivel  screws. 

32  hammers. 
100  hinge  pins. 
182  lower  bands. 

16  locks. 

10  lock  plates. 
167  mainspring  swivels. 

62  mainspring  swivel  rivets. 

36  leaf-slide  binding  screws. 
141  rear  sights. 
5  rear-sight  joint  pins. 

10  rear-sight  base  screws. 


8G  REPORT   OF   THE    CHIEF   OF   ORPNANCE, 

I 

5  rear-sight  base  springs. 
82  ramrods. 

100  ramrod  stops. 
3  receivers. 

76  rear-sight  screws,  front. 

76  rear-sight  screws,  rear, 
400  sears. 
410  sear  screws. 

36  sear  springs. 

36  sear-spring  screws. 
159  side  screws. 
403  spring  vises. 
215  stocks,  complete. 

6  stocks  (wood  part). 
636  tumblers. 

836  tumbler  screws. 
1, 008  tumbler  punches. 
102  tang  screws. 
235  thumb  pieces. 
212  upper  bands,  complete. 
36  windage  screws. 

PARTS  COLT'S  REVOLVERS,  OALIBEB  .48. 

50  firing  pins. 
60  firing-pin  rivets. 
20  hammers. 
25  mainspring  screws. 
100  screw-drivers. 
50  sear  and  bolt  springs. 
25  sear  and  bolt  spring  screws. 
50  triggers. 
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Statement  of  ordnance^  ordnance  stores^  etc.^  distributed  to  coUeges  from 
Ju^  1.  1890,  to  June  30y  1891^  under  section  U9JS5y  Revised  Statutes 
United  States^  as  amended  by  act  approved  July  5, 1876. 

Class  I. 

6  3-incli  wrouglit-iroii  gans. 

1  Gatling  gun,  caliber  .45,  with  2  Bruce  feed  guides. 

2  lO-inch  siege  mortars. 

Class  IL 

6  3-inch  gun  carriages  and  limbers. 

1  Gatling  gun  carriage  and  limber,  metallic. 

2  10-inch  siege-mortar  beds. 

Class  ni. 

11  gunners'  haversacks. 
1  gunner's  pouch. 

1  gunner's  quadrant. 

8  handspikes,  trail. 

4  handspikes  for  mortars. 

1  basket  for  mortar  implements. 

1  grommet  wad. 

2  pairs  gunners'  sleeves. 

12  laL  yards. 

3  mauls. 

8  priming  wires. 

4  paulines,  12  by  15  feet. 
2  pendulum  hausses. 

2  pendulum  hausse  seats. 

2  pendulum  hausse  pouches. 
1  plummet. 

1  pointing  cord. 
1  pointing  stake.  ' 
U  sjionges  and  rammers,  3-inch  gun. 
8  sponge  covers,  3-inch. 
1  scraper  for  mortar. 

1  shell  hook. 
12  thumbstalls. 

6  tompions. 
U  tube  i>ouches. 
6  vent  covers. 

3  wipers  for  mortar. 

2  wiper  stakes. 
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Class  VI. 

1, 056  Springfield  cadet  rifles,  model  1884. 
25^  Springfield  carbines,  model  1884. 
25  sabers,  cavalry. 

24  swords,  non-commissioned  officers'. 
8  swords,  musicians'.  ^ 

Class  VII. 

1, 093  headless  shell  extractors. 
1, 081  screw-drivers,  model  1879. 
1, 069  bayonet  scabbards,  steel. 
1, 021  cartridge  boxes,  McKeever. 
1, 039  waist  belts  and  plates. 

32  waist  belts  and  plates,  non-commissioned  officers'. 

22  frogs,  sliding,  non-commissioned  officers'. 

25  saber  belts  and  plates. 

25  carbine  slings  and  swivels. 
60  pairs  spur  straps. 
.1, 081  wooden  wiping  rods. 
1  buUet  mold  (4  balls). 
25  jointed  ramrods. 

Class  vni. 

150  blank  cartridges,  12-pounder  gun. 
300  blank  cartridges,  6-pounder  gim. 

2, 550  blank  cartridges,  3-inch  gun. 
95, 000  carbine  ball  cartridges. 
49, 000  carbine  blank  cartridges. 

1, 000  rifle  blank  cartridges. 

1, 000  revolver  ball  cartridges. 

1, 000  revolver  bullets. 
18, 000  carbine  bullets  (405  grains). 
38, 000  round  balls  (140  grains). 

1, 000  cartridge  shells,  primed,  carbine- 
68, 500  cartridge  primers. 

8, 900  friction  primers. 
512  pounds  small-arms  powder. 

2, 000  rifle  ball  cartridges. 

Class  IX. 

1, 200  paper  targets. 
130,000  pasters. 

150  centers  for  targets. 
1  target  for  gallery  practice,  100  feet  range. 

1  target  for  gallery  practice,  75  feet  range. 

3  sets  marking  rods,  disks,  and  brushes. 

4  sets  shot  marks  and  staves,  short  range. 

2  sets  shot  marks  and  staves,  mid  range. 
36  paper  silhouettes. 

7  sets  hand  reloading  tools. 
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MISCELLANEOUS. 

68  arm  chests. 
2  clialk  Hues. 

PABTS  SPBINaFIELD  CADET  BIFLE,  MODEL  1884, 

1  butt  plate. 

2  bridles. 

2  bridle  screws. 

2  breech-block  cap  screws. 

2  cam  latch  spriugs. 

1  extractor. « 

5  ejector  spriugs. 

6  ejector  spriug  spiudlcs. 
12  firing  plus. 

2  firing-pin  screws. 
1  maiuspring. 

6  stocks  (wood  part). 

1  sear  spring. 

2  sear  screws.  ^ 
2  tumbler  screws. 

210  tumbler  punches. 
00  spring  vises. 
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Statement  of  ordnance  stores  issued  to  the  Executive  Departments  during 
the  year  ended  June  30,  1891,  under  the  provisions  of  the  act  of  March 

'  ^  TO  THE  TREASTTBY  DEPARTMENT. 

•  12  Springfielcl  rifles. 

18  Colt's  revolvers. 

24  pistol  holsters. 

12  cartridge  boxes. 

36  waist  belts  and  plates. 
1, 000  rifle  ball  cartridges. 
2, 200  revolver  ball  cartridges. 
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Report  oj  action  taken  under  the  aet  of  March  5,  1881^  during  the  fiscal 

year  ended  June  30j  1891. 

HOTS^. — 'So  purchases  or  sales  have  been  made  during  the  year. 
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SHOWING  STATIONS  AND  DUTIES  OF  THE  OFFICERS  OF  THE  OltDNANCE 

DEPARTMENT  ON  OCTOBER  Jf,  1891, 


Rank  mid  iinni<>. 


Diitv. 


BRIGAUIBR-OeNGRAL. 

D.W.Flagler 

COLONELS. 


1.  J.  M.  Whitt*'inore 

2.  A.  K.  Butliiigton.. 


Chief  of  Ordnance 


3.  A.  Mordecai,  brevet 


LIEUTBNAMT-COLONEI^. 


On  leave  of  absence. 

Coininiinding  the  National  Armory,  presl- 
dent  of  the  Ordnance  Board. 

Connn.nnding  the  New  York  ArsenaL  mem- 
ber of  the  Ordnance  Board,  president  of 
Board  for  Testing  Rifled  Cannon,  etc.,  and 
member  of  the  Board  of  Ordnance  and  For- 
tification. * 


1.  F.  H.  Parker,  brevet Commanding  the  "Watervliet  Arsenal . . . 

2.  J.  P.  Farley Inspector  ot  pneamatic  dynamite  guns . 


3.  L.  S.  Babbitt Commanding  the  Benicia  Arsenal . 

4.  W.  A.  Marye Commanding  Watertown  Arsenal. 


MAJOBS. 


1.  1. 

2.  C. 


Arnold,  jr 
Comly 


Commanding  the  Colnmbia  Arsenal 

Commanding  the  Indianapolis  Arsenal  and 

represontfltive  of  "War  Department  U.  S. 

Board  of  ManaiBfement  World's  Columbian 

Exposition,  Chicago,  HI. 
R.  Mc6inno88,  brevet  J  Commanding  the  Fort  Monroe  Arsenal. 


3.  J 

4.  G.  W.  MoKee,  brevet 


6.  F. 

6.  J. 

7.  J. 

8.  C. 


H.  Phipps 
W.Reilly.. 


A.  Kress,  brevet. 
£.  Dntton 


Commanding  the  Frankford  Arsenal  and 
member  of  Board  on  Magazine  Arms  and 
member  of  Board  for  Tenting  Rifled  Can- 
non, etc. 

Commanding  the  Allegheny  Arsenal 

Commanding  the  United  States  Powder  De- 
pot. 

Commanding  the  St.  Lonis  Powder  Depot 

Commanding  the  San  Antonio  Arsenal  and 
ch  ief  ordnance  officer  Department  of  Texas. . 

9.  J.  G.  Butler Commanding  the  Angusta  Arsenal 

10.  ('.  Bryant Commanding  the  Kennebec  Arsenal 

CAPTAINS.  1 

I 

1.  A.L.  Varuey i  On  daty  at  Watertown  Arsenal , 

2.  J.  E.  Greer '  On   inspection  duty   at  the    Builders' Iron 

Fonnciry,  Providence,  R.  I. 

8.  J.  Pitman '  On  iusix'ction  dut v  at  West  Point  Foundry, 

ColdSnrinfj,  N.y. 

4.  C.  Shaler Principal  assiHtant  in  the  Ordnance  Bureau 

5.  H.  Metcalfe 

6.  C.S. Smith. 


7.  S.E.Blnnt 


8.  F.  Heath 
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On  leave  of  absence 

On  duty  in  the  tiflice  of  the  Chief  of  Ord- 

nance. 
On  duty  at  National  Armory   and  member 

and  recorder  of  the  Board    on  Magazine 

Amis. 
Conimajiding    the    Sandy     Hook    Proving 

Gronnd  and  member  ot  Board  for  Testing 

Bifled  Cannon,  etc 


Address. 


Washington,  D.  C. 


Springfield,  Masa. 

Governor's  Island,  New 
York  -City,  P.  0.  box 
1449. 


West  Twy,  N.  T. 
Governor's  Island,  Kew 

York  City,  P.  O.  box 

1449. 
Benicia.  Cal. 
Watertown,  Mas8. 


Columbia,  Tenn. 
Indianapolis,  Ind. 


Fort  Monroe,  Va, 
Philadelphia,  Pa. 


Pittobnr|[;h,  Pa. 
Dover,  NT  J. 

Jefferson  Baimc'ka,  Mo, 
San  Antonio,  Tex. 


Angnata,  Ga. 
Augnsta,  Me. 


Watertown .  Mass. 

20  Market  Sqaare,PTOTl> 

dence,  R.  I. 
Cold  Spring,  N.  T. 

Washington,  B.  G. 

Bo. 

Springfield,  Mass. 


Governor's  Island,  New 
York  City,  P.  0.  box 
1449. 
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SMOWiyG  ST  J  TIONS  AND  DUTIES  OF  THE  OFFICERS  OF  THE  ORDNANCE 
^  DEPARTMENT  ON  OCTOBER  1,  i^W— Continued. 


Bank  and  njiine. 


CArTAiss— continned. 


9.  D.M.  Taylor 


10.  D.A.Lyle. 


11- 


13. 
14. 

15. 

16. 
17. 
1». 

•.:i. 


23. 


24. 


J.  Rockwell,  Jr . 
J.  C«  Aycis. . . . . . 


M.W.Lvon... 
C.  W.  Wkpplf* 


A.H.S11811CU 
ILBinie 


LHacXatt  ... 
(\C.  Morriflon. 

F.Baker 

O.RMitofaiiin 


H.  D.  Borup 
I-  L.  Bruff . 
f.H.Oark- 


Wm.  Crosier . 
W.  R  Gordon 


FTBIIT  UEUTENAXTS. 


1.  F.  KHobbs 


2.  D. 
I.  S. 

4.  J. 


,  A.  Howard 
E.  Stuart .. 


W.BenM.. 
.W.Gilieon. 


A.  E. 
7-  O. 


R  R 
9.  J. 

l€».   C. 


R  Babbitt. 
ILLiiMak 


W.Donn 

T.  TboaipM>n 
RWb«p]er.. 


11.  P.P.  Peck 

OBOXAXCS  nOBBKEEPBBS. 

Captaint. 


A.  S.  M.  Xorpin 
W.  ILBexford.. 


H.J.Gmdiah 
V.UcSaUy... 


Duty. 


On  special  daty  in  the  offioe  of  the  AcUntant- 
Genend,  recorder  of  Board  of  Ordnance 
and  Fort^cation  and  member  of  the  Board 
for  Testinr;  Range  and  Potion  Finders. 

On  inxpectiou  duty  at  the  Midvale  Steel 
Works,  Nicetown,  Philadelphia,  Pa.,  and 
member  of  Board  on  Life-Savin;;  Appara- 
tus, etc.,  under  the  Secretary  of  the  Ireas- 
urr. 

On  duty  at  Benicia  Arsenal 

Commanding  the  Omaha  Ordnance  Depot 
and  chief  ordnance  officer  Department  of 
the  Platte. 

On  duty  at 'Sock  Island  Arsenal 

In  charge  of  ordnance  exhibit,  World's 
Columbiaii  Exposition,  Chicago,  111. 

On  inspection  duty  at  the  South  Boston  Iron 
Works. 

On  duty  in  the  olfioe  of  the  Chief  of  Ord- 
nance. 

On  doty  at  Watervliet  Arsenal 

do 

On  duty  at  Frankford  Arsenal 

On  inspection  duty  at  the  Midvale  Steel 
Works,  Nicetowu,  Philadelphia,  Pa. 

Military  attach^  ITuited    States  Legation, 
Paris. 

Instructor  of  ordnance  and  gannei;y,  Unite<l 
States  Military  Academy. 

Commanding  the  Vancouver  Barracks  Ord- 
nance Depot  and  chief  ordnance  officer 
Department  of  the  Columbia. 

On  cfuty  in  the  offiioe  of  the  Chief  of  Ord- 
nance. 

On  duty  at  Watervliet  Arsenal 


On  inspection  duty  at  t^e  Bethlehem  Iron 

Works,  South  Bethlehem,  Pa. 

On  duty  at  Watervliet  Arsenal 

On  inspection  duty  at  the  Bethlehem  Iron 

Works,  South  Bethlehem,  Pa. 

On  duty  at  IVankford  Arsenal 

On  duty  at  Sandy  Hook  Proving  Ground 

and  member  of  Board  for  Testing  Bifled 

Cannon,  etc 
Assistant  instructor  of  ordnance  and  gun- 

nery«  United  States  Military  Academy. 
On  duty  at  Sandy  Hook  Proviuj;  Ground 

and  member  of  Board  for  Testing  Rifled 

Cannon,  etc. 

On  duty  at  Watertown  Arsenal , 

On  duty  at  Rock  Island  Arsenal 

On  duty  at  Sandy  Hook  Proving  Ground 


Address. 


On  duty  at  National  Armory. 


On  daty  at  Allegheny  Arsenal 

On  dn^  at  National  Armory,  with  rank  of 
major. 

On  duty  at  Rock  Island  Arsenal 

On  duty  in  the  office  of  the  Chief  of  Ord- 
nance. 


Washington-,  D.  C. 


P.O. box  1606,  Philiulel- 
phia,  Pa. 


Benicia,  Cal. 
Omaha,  Nebr. 


Rock  Island,  111. 
Washington,  D.  C. 

South  Boston,  Mass. 

Washington,  D.  C. 

West  Troy,  N.  Y. 

Do. 
Philadelphia,  Pa. 
P.  0.  box  1606,  Philadel- 

])hia,  pa. 
Paris,  Franbe. 

West  Point,  N.  Y. 

Vancouver  Barracks, 
Wash. 

Washington,  D.  C. 

West  Troy,  N.  Y. 


South  Bethlehem,  Pa. 

West  Troy,  N.  Y. 
South  Bethlehem,  Pa. 

Philadelphia,  Pa. 
Governor's  Island,  New 

York  City,  P.  O.  Iwx 

1449. 
West  Point,  N.  Y. 

Governor's  Island.  New 

York  City,  P.  O.  box 

1449. 
Watertown,  Mass. 
Rock  Island,  111. 
Governor's  Island,  New 

York  City,  P.  0.  box 

1449. 
Springfield,  Mass. 


Pittsburgh,  Pa. 
Springfield,  Mass. 

Rock  Island,  HI. 
Washington,  D.  C. 
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BEPORT  OF  THE  PURCRASTNG  OFFICERS  OF  THE  ORDNANCE  DEPART- 
MENT, SHOWING  THAT  SMALL  PURCHASES  CAN  NOT  BE  MADE  AS 
ADVANTAGEOUSLY  BY  ADVERTISING  AS  IF  PERMITTED  TO  BE  MADE 
IN  OPEN  MARKET,  IN  THE  MANNER  COMMON  AMONG  BUSINESS 
MEN.    . 

Oednancb  Office,  Wab  Department, 

Washington,  J).  0.,  October  12,  1888. 

Sm:  The  Ghief  of  Ordnance  has  recommended  that  section  3709  of 
the  Revised  Statutes  blinll  not  apply  to  purcliases  of  supplies  of  less 
value  than  $200.  and  he  requests  that  you  will  make  report  based  on 
your  experience  in  making  small  purchases  by  the  present  method  of 
advertising  for  proposals. 

It  has  been  stated  that  these  small  purchases  can  not  be  made  as  eco- 
nomically by  the  present  method  as  by  resort  to  open  market  purchase, 
and  moreover  that  the  responsible  business  houses  which  furnish 
acceptable  materials  in  many  cases  refuse  to  make  bids  under  adver- 
tisements for  small  orders,  being  unwilling  to  incur  the  trouble  and  tho 
formality  the  present  system  requires,  and  that  when  induced  by  per* 
sonal  requests  to  send  in  ])roposals  tliey  are  generally  above  the  prices 
at  which  tney  offer  to  sell  like  supplies  over  their  counters  for  cash. 

He  requests  that  you  will  give  your  experience  in  the  matter  and 
generally  submit  any  evidence  you  possess  or  arguments  you  may  have 
to  offer  as  to  why  the  open  market  purchase  of  small  quantities  of  sup- 
plies would  be  more  advantageous  to  the  United  States  than  by  pur- 
chasing them  under  advertisement  as  now  practiced. 

Where  it  is  practicable  to  give  facts  and  figures,  please  do  so. 

He  requests  that  you  will  please  forward  your  reports  on  this  subject 
with  the  least  practicable  delay. 

It  is  propo^ied  to  submit  these  reports  to  Gongress  in  asking  the  ex- 
emption of  small  purchases  from  the  operation  of  existing  laws, 
liespectfuUy,  your  obedient  servant, 

William  Gbozieb, 
Lieut.j  Ord,  I)ept^  U.  8.  Army, 

The  Commanding  Officer. 


Report  on  present  methods  of  pivcuring  supplies  for  the  Ordnance  Depart- 
7nent  {in  reply  to  circular  of  Chief  of  Ordnance,  dated  October  12, 
1888).     '  ' 

Fbankfobd  Arsenal, 
Philadelphia^  Pa.y  Xovetnber  5, 1888. 
Fnder  existing  regulations  supplies  and  materials  for  the  Ordnance 
Department  are  purchased  by  two  methods. 
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First  Upon  formal  written  contracts  made  npou  proposals  received 
in  reply  to  newspaper  advertisement  of*  thirty  days.  Tiiese  contracts 
cover  a  fiscal  year,  or  the  unexpired  portion  of  the  same  remaining  at 
the  time  the  appropriation  acts  are  passed.  These  contracts  are  made 
to  cover  all  the  articles  required  for  specific  known  work,  and  all  arti- 
cles that  experience  suggests  may  possibly  be  required  for  emergencies 
and  possible  work,  and  are  for  such  quantities  of  each  article  as  the. 
Government  may  require,  more  or  less,  to  be  delivered  at  such  time  as 
they  may  be  required  during  the  year. 

Second.  By  informal  special  contracts,  under  proposals  invited  by  cir- 
cular-letter advertisement  of  from  ten  to  thirty  days,  for  immediate  de- 
livery of  articles  the  necessity  for  which  was  not  foreseen  when  the  an- 
nual contracts  at  the  beginning  of  the  year  were  made;  usually  .lor 
emergencies  and  unexpected  work. 

Note. — A  third  method  called  emergency  purchases  in  open  market 
is  contemplated  but  not  practiced.  The  objections  to  this  method  made 
by  accounting  officers  in  Washington,  the  difficulties  thrown  around  it, 
and  the  delay  of  writing  to  the  Chief  of  Ordnance  to  obtain  permission, 
and  then  of  issuing  circular  advertisements  for  proposals,  are  such  that 
the  second  meth(^  is  rarely  less  objectionable,  no  matter  what  the 
emergency. 

First  method, — Much  has  been  accomplished  in  the  way  of  simplifying 
and  reducing  the  labor,  difficulties,  and  evils  of  carrying  out  this  method 
by  receiving  the  bids  on  uniform,  carefully  prepared  printed  catalogues, 
containing  instructions  and  explanations  to  bidders.  Notwithstandiug 
this,  the  labor  involved  in  the  method  is  still  enormous.  The  variety 
of  articles  required  in  connection  with  manufactures,  tools,  machinery, 
building  work,  and  repairs  is  great.  There  were  2,5S2  separate  items 
on  the  catalogue  at  this  arsenal  this  year;  96  proposals  were  received, 
and  75  contracts  made  (5  copies  of  each).  Placing  the  average  number 
of  bids  on  each  item  at  six  (estimated),  it  made  16,492  bids  to  be  con- 
sidered. 

The  labor  connected  with  this  work,  up  to  the  completion  of  the  con- 
tracts, required  the  services  of,  say,  six  clerks  and  foreman  nearly  three 
months. 

EVILS  OF  THE  FIRST  METHOD. 

(1)  Specifications  for  quality  and  other  matters  must  be  determined 
a  long  time  before  the  articles  are  wanted.  The  work  is  great  and  must 
be  deputed  to  subordinates.  It  can  not  receive  the  close  scrutiny  of  an 
officer  that  is  desirable.  It  is  not  like  waiting  till  an  article  is  required ; 
having  an  officer  see  the  necessity  for  it,  see  exactly  what  is  wanted, 
and  purchase  accordingly.  The  specifications  must  be  exact,  uniform, 
and  bidders  must  conform  thereto  exactly  in  order  that  bids  may  be 
even  for  comparison.  The  result  is  that  articles  not  suitable  are  pur- 
chased and  loss  results.  The  magnitude  of  this  evil  can  not  be  fully 
described,  except  at  great  length,  but  will  be  appreciated  by  business 
men  without  explanation.  (This  evil  does  not  apply  to  the  regular  sup- 
plies for  known  work.  It  does  apply  to  most  of  the  miscellaneous 
articles  for  possible  or  probable  w^ork,  and  it  covers  probably  80  per 
cent,  of  the  articles  on  the  catalogue.) 

(2)  The  papers,  business,  and  clerical  labor  in  connection  with  the 
system  are  so  great,  and  so  crowded  into  one  period  of  the  year,  so  as 
to  be  beyond  tte  grasp  and  comprehension  of  the  officer.  It  roust  be  run 
by  subordinates,  on  a  system,  and  can  not  receive  the  scrutiny  desirable. 
The  result  is  a  tendency  b>  get  the  papers  in  such  form  that  they  wiU 
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pass  fcbe  scratiny  of  acconnting  officers,  and  to  lose  sight  of  purebasing 
to  the  advantage  of  the  Government  and  the  work,  wJiich  should  be  the 
prime  object.    This  evil  is  not  slight. 

(3)  This  system  is  practically  what  is  known  as  '^  gambling  in  fatares'^ 
on  many  articles.  The  market  prices  will  flactnate  during  the  year. 
The  dealer  knows  this,  and  uuless  he  is  so  venturesome  as  to  be  unsafe, 
in  order  to  insure  himself,  he  must  make  a  price  higher  than  the  prob- 
able average  price,  and  the  Government  loses.  If  the  price  goes  up  he 
sometimes  accepts  the  loss  quietly,  but  more  often  accepts  it  as  Gov- 
ernment oppression.  Supplies  are  obtained  with  vexatious  delays  and, 
if  he  can  effect  it,  below  standard  of  quality,  and  the  Government  reaps 
part  or  all  the  loss.  If  the  price  goes  down  the  dealer  reaps  all  tke 
profit. , 

(4)  Many  tools,  machines,  and  many  other  articles  are  patented,  or 
for  other  reasons  can  be  furnished  by  one  person  only.  This  is  known ; 
bids  are  useless,  and,  to  the  public,  foolishness.  This  brings  contempt 
on  the  method  and  on  the  officer  who  employs  it.  This  can  be  borne, 
but  its  t<endency  is  to  deter  the  best  dealers  from  bidding,  and  to  lead 
others  to  feel  that  the  officer  is  not  a  shrewd  business  man,  and  to  try 
to  take  advantage  of  hiiu  in  dealings. 

(5)  Notwithstanding  the  efforts  to  simplify  the  business  of  the  system 
to  bidders  through  the  catalogues  mentioned,  and  in  other  ways,  it  is 
still  complex.  The  contracts  (5  copies)  and  their  forms,  bonds,  and 
requirements  are  formidable  to  them. 

Often  impbi  taut  firms  tiave  their  fixed  system  of  doing  business, 
which  can  not  be  made  to  conform.  The  amount  of  business  is  small 
and  the  formalities  great.  These  objections,  but  especially  the  evils 
described  under  3,  and  some  of  those  ainder  1  and  4,  deter  the  best 
dealers  from  bidding,  and  deprive  the  Government  of  an  important  ad- 
vantage and  iHtivilege.  At  Bock  Island  I  felt  this,  and  could  cite  cases. 
Here  I  have  not  much  acquaintance,  except  with  those  who  do  bid  and 
enter  into  contract,  and  can  not  cite  cases,  but  know  the  objection  de- 
scribed exists.  It  not  only  causes  loss,  but  involves  a  worse  evil.  Its 
tendency  is  to  relegate  the  furnishiug  of  Government  supplies  to 
'^  dealers  in  Government  supplies."  Some  of  these  are  fair  dealers  and 
some  are  not.  It  is  not  too  harsh  to  say  that  some  of  them  constitute 
a  ''ring,"  and  speculate  on  these  supplies.  They  are  acquainted  with 
all  Government  methods,  give  low  bids,  and  make  it  uncomfortable  for 
the  officer  if  he  rejects  them.  They  force  upon  him  as  poor  and  cheap 
an  article  as  possible,  know  his  necessities,  that  his  work  will  not  admit 
of  the  delay  of  rejection  and  going  into  open  market  to  purchase  (ofteu 
to  have  articles  manufactured) ;  endeavor  to  come  in  contact  with  fore- 
men and  inspectors,  and  to  further  their  own  interests  at  the  expense 
of  the  Government. 

Oeneral  remark. — ^The  principal  evils  are  those  described,  or  resulting 
from  what  has  been  stated  under  1,  2,  4,  and  5.  These  would,  in  my 
judgment,  be  almost  entirely  removed  by  the  plan  proposed  by  the  Chief 
of  Ordnance  in  his  circular  letter  of  October  12 — that  of  permitting  the 
purchase  in  open  market  of  articles  costing  less  than  $200  when  the 
interests  of  the  Government  demanded  it. 

EVILS  OF  THE  SECOND  METHOD. 

(6)  Under  the  second  method  some  of  the  above  difficulties  are  re- 
moved, and  others  come  in.  Generally  the  article  is  required  imme- 
diately.    Under  the  system  it  requires  from  fifteen  to  forty  days  to  go 
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throngli  all  tbe  required  forms  and  prooare  it.    In  the  meantime  work 
is  delayed  and  loss  incurred. 

(7)  This  method  is  often  an  expensive  one.  I  append  hereto  a  sample 
lot  of  papers  required  for  such  a  purchase.  The  estimated  cost  of  sta- 
tionery, postage,  and  clerical  labor,  and  other  expenses  for  getting  ready 
to  make  such  a  purchase  is  as  follows : 

For  issaing  circniar  adTertisamoDt.  to  ten  bidders: 

Clerioal  labor $3.25 

Snperintendont 50 

Stationery — 25  circniars,  25  envelopes  (large),  2  abstracts,  4  letters 25 

Postage * 60 

Total 4.60 

The  total  money  amount  of  the  last  forty-one  purchases  made  under 
this  system  was  (1,478,  making  the  expense  of  carrying  out  the  system, 
say,  13  per  cent,  of  the  cost  of  the  articles  purchased.  In  more  than 
half  the  cases  the  cost  of  the  article  was  less  than  the  cost  of  preparing 
these  papers,  and  in  many  cases  less  than  one-fourth  the  cost  of  pre- 
paring the  papers. 

(8)  When  circulars  are  issued,  specifications  as  to  quality,  quantity, 
weight,  dimensions,  etc.,  are  fixed  by  the  knowledge  at  hand,  and  they 
must  be  fixed  that  bids  may  be  comparable.  The  bids  when  received 
are  often  fruitful  sources  of  better  knowledge.  They  show  that  some 
other  unknown,  perhaps  new  and  cheaper,  article  would  be  better;  that 
a  slight  departure  from  specifications  would  give  a  better  article,  would 
admit  many  desirable  bidders  that  are  excluded,  etc.  But  the  regula- 
tions will  not  permit  this  without  the  delay  of  getting  new  authority  to 
issue  new  bids,  and  the  work  can  not  wait. 

I  think  of  two  cases  which  illustrate  the  principle  of  this  last  evil, 
though  not  its  magnitude.  I  had  lately  to  purchase  a  small^  lot  of 
asbestus  for  covering  pipes.  The  '^  Chalmers  Spence"  was  tlTe  best 
known  variety,  and  was  specified.  A  bidder  brought  a  new  article, 
which  for  the  peculiar  special  case  would  have  been  quite  as  good,  at 
one-fourth  the  cost.  It  could  not  be  accepted.  I  have  at  Rock  Island 
called  for  bids  for  first  clear  pine  for  iuterior  finishing,  which  is  the 
proper  and  usually  the  cheapest  lumber  for  such  work.  The  bids  de- 
veloped the  fact  that  the  lumber  was  not  in  market  and  could  be  ob- 
tained only  by  transporting  it  fron»  Chicago,  and  the  bids  were  at  high 
prices  accordingly.  At  these  high. prices  it  would  have  been  much  bet- 
ter to  purchase  second  clear  and  incur  the  labor  and  waste  of  cutting 
out  bad  parts ;  but  the  work  could  not  wait  another  thirty  days. 

As  stated,  these  cases  illustrate  the  principle  of  the  evil  only. 

aSNEBAI.  BEMABKS  ON  BOTH  METHODS  OF  MAKlNa  PUBOHASES. 

However  great  the  care  exercised  in  preparing  the  catalogne  and 
specifications  for  bidders,  numerous  cases  arise  where  important  articles 
required  during  the  year  are  not  on  the  contracts.  It  is  important  for 
economy  and  success  that  they  be  purchased.  The  difficulties,  and 
especially  the  delays,  incident  to  a  purchase  by  the  second  method  are 
such  that  it  must  be  avoided  if  possible.  Shift  is  then  made  to  g  t 
along  by  one  of  the  following  methods: 

(a)  To  use  in  lien  of  the  proper  article  something  that  is  on  the  con- 
tracts, often  a  more  costly  article  than  the  one  desired,  and  not  suitable. 

(h)  To  improvise  or  manufacture  expensively  something  that  can  be 
Oiade  to  answer. 
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(e)  To  get  along  witbont  any  article  at  all. 

All  these  methods  involve  loss,  and  sometimes  serious  loss. 

Under  No.  4,  above,  the  difficalties  or  objections  to  the  purchase  by 
advertisement  of  patented  articles,  or  articles  on  which  there  can  be  no 
competition,  was  alluded  to  briefly.  In  addition  to  these  there  are  a 
large  class  of  other  articles  which  can  not  be  purchased  i-easonablyor 
sensibly,  under  the  competition  of  bids.  Among  them  are  such  articles 
as  gas  fixtures,  mantels,  grates,  some  articles'of  house  hardware,  many 
tools,  shop  fixtures,  some  machines,  many  chemicals,  furniture,  etc 
The  only  practicable  method  is  to  go  into  market  as  any  other  buyer 
would,  select  what  is  cheapest  and  best  for  the  purpose,  get  the  lowest 
prices  possible,  and  then,  for  a  compliance  with  regulations,  call  for 
formal  written  bids  on  the  one  article  selected,  with  the  certain  knowl- 
edge that  no  bid  can  fill  requirements  and  be  accepted  except  the  one 
from  the  dealer  who  has  the  selected  article.  This  is  certainly  irre^rular 
and  highly  unsatisfactory,  but  it  is  the  only  practicable  method.  It  is 
unfair  to  dealers. 

During  the  year  improvements  and  new  articles  come  into  use,  and 
especially  come  to  the  knowledge  of  the  officer,  that  were  not  known 
when  the  annual  bids  were  prepared.  They  are  cheaper  and  better 
than  those  on  the  contracts.  The  officer  can  not  avail  himself  of  them, 
to  save  cost  add  give  better  work,  because  of  the  delays  and  difficulties 
of  purchasing  under  the  second  method,  and  because  the  contractor 
claims  the  right  to  furnish  his  contracted  article.  This  tends  to  cast 
odium  on  Government  work,  and  on  the  officer  in  charge  of  it.  They 
both  receive  the  epithet  of  "old  fogy." 

Among  necessary  articles  which  can  not  be  purchased  at  all  under 
the  present  system  I  will  specify  one,  which  I  wish  to  purchase  at  the 
present  time.  I  am  satisfied  from  experience  that  several  of  the  for- 
eign 3teels  now  used  in  expensive  machine  tools  at  this  arsenal  and  in 
reloading  tools  issued  to  the  Army  do  not  give  as  good  results  as  might 
be  obtained  from  some  cheaper  American  steels.  Some  small  experi- 
ments have  proved  that  this  is  true.  Before  introducing  this  steel  it 
is  necessary  first  to  obtain  samples  and  make  experiments;  conference 
with  the  manufacturer  is  necessary.  He  must  be  shown  the  tool  and 
the  work  it  is  to  perform.  He  then  furnishes  a  steel  he  deems  best 
adapted  to  that  one  purpose.  It  is  tried,  results  reported,  and  now 
trials  made  on  another  quality,  ailft  so  on  until  a  steel  exactly  adapted 
to  the  work  is  obtained.  This  must  be  done  for  many  varieties  of  tools. 
All  tool  steel  users  are  familiar  with  this.  It  is  of  the  highest  impor- 
tance for  economical  and  successful  work.  To  carry  it  out  numerous 
samples  must  be  purchased;  they  can  not  be  purchased  underbids  and 
contracts.  The  method  employed  then  is  to  explain  the  matter  to  the 
steel  manufacturer,  induce  him  to  furnish  the  samples  with  the  under- 
standing that  if  the  steel  succeeds  a  contract  will-  be  made  with  him 
next  year,  and  he  can  then  be  paid  for  the  samples.  This  is  irregular 
and  unsatisfactory.  If  it  fails,  I  am  personally  responsible  for  the  steel, 
must  pay  for  it  out  of  my  own  pocket,  and  then  try  another  manuflEbo- 
tnrer.  After  the  best  steel  for  a  particular  work  is  found,  grades  estab- 
lished, and  workmen  have  learned  how  to  treat  it,  competitive  bids  are 
foolishness.  Only  that  one  steel  can  be  used  until  another  series  of  ex- 
I)eriments  have  established  a  better. 

Another  case  in  point  at  the  present  time  is  the  purchase  of  horses. 
I  am  compelled  to  purchase  a  draught  horse.  Bids  for  the  same  were 
asked  for,  and  the  qualities  of  the  horse  were  specified  with  great  care. 
Two  bids  were  received,  one  at  $30U,  one  at  f  249.50^  and  the  latter  a9- 
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cepted  and  a  contract  made.  The  contract  simply  destroyed  all  compe- 
tition,  and  that  was  its  only  effect.  The  object  sought  now  is  to  get  as 
good  a  horse  fron^  one  dealer — the  contractor — as  1  can  for  the  money. 
The  only  hold  I  have  on  him  is  that  if  he  will  not  furnish  a  satisfactory 
horse  I  will  buy  none  at  all,  and  he  loses  the  profit  on  a  valuable  bar- 
gain.* If  he  concludes  I  must  have  the  horse,  this  is  no  hold  at  all. 
With  the  contract  I  have  no  competition;  without  it  I  would  have  the 
oompetiticm  of  all  dealers.  I  believe  I  could  go  among  farmers  and 
buy  a  better  horse  for  $200  than  I  can  get  from  the  speculator  for 
$249.50. 

In  answer  to  the  specific  question  asked  in  the  circular  letter  of  the 
Chief  of  Ordnance,  as  the  result  of  a  long  and  tedious  iuvestigatiouy  I 
have  to  state  as  follows : 

First  Do  dealers  decline  to  bid  because  of  the  difficulties  and  formali- 
ties attending  such  bids  and  furnishing  such  supplies  t — Answer.  Yes. 
In  consequence  of  these  difficulties  under  both  methods  of  purchase, 
but  especially  under  the  second  method,  and  also  in  consequence  of  the 
other  objectionable  features  of  the  methods  which  I  have  describiu)  in 
this  report,  many  of  the  best  dealers,  from  whom  it  would  be  desirable 
to  make  small  purchases,  do  not  respond  when  called  upon  to  make 
bids,  and  the  Department  can  not,  therefore,  under  the  system  ifow 
employed,  make  purchases  from  them.  Out  of  2,239  circular  bids  sent 
out  requesting  dealers  to  enter  prices  thereon  and  return  them,  only 
373  were  returned.  (This  takes  into  account  items  when  there  were 
several  items  in  one  bid.) 

Second.  Do  the  difficulties  described  cause  dealers  to  enter  higher 
prices  on  circular  bids  than  they  would  charge  for  cash  sales,  and  thus 
enhance  prices  of  Government  purchases! — Answer.  2^o;  they  do  not, 
except  in  rare  cases.  A  full  investigation  shows  as  follows:  A  major- 
ity of  dealers  on  receiving  the  circulars  do  not  care — for  reasons  stated — 
to  answer.  If  they  do  answer  they  enter  their  regular  prices,  not 
much  expecting  their  acceptance,  and  are  indifferent.  In  an  open  mar- 
ket purchase  their  desire  to  obtain  and  retain  Goverumeut  business 
wonld  have  caused  them  in  many  cases  to  discount  these  prices.  On 
going  into  market  and  investigating  I  have  fouud  only  about  four  arti- 
cles in  one  hundred  that  I  think  would  have  been  bought  at  lower 
prices  in  open  market  than  the  prices  paid. 

The  business  then  falls  into  the  hands  of  the  few  and  they  struggle 
to  retain  it;  they,  knowing  or  supposing  they  are  in  competition  with 
those  who  will  bid  low  on  very  poor  articles,  enter  the  lowest  prices 
they  can  afford,  and  when  all  competition  is  ended  by  the  accept- 
ance of  their  bid  and  a  contract  they  furnish  as  poor  an  article  as 
they  can  get  accepted,  as  explained  under  5  in  a  previous  part  of  this 
report.  The  eff<ect  of  the  system  is  rarely  to  enhance  prices,  but  gener- 
ally to  reduce  them  and  obtain  articles  of  inferior  quality,  very  expen- 
sive in  the  end.  This  answer  applies  mainly  to  the  numerous  small 
articles  for  possible  or  probable  work  on  the  annual  contracts,  and  to 
purchases  by  the  second  method.  It  has  only  slight  application  to  the 
larger  purchases  on  the  annual  contracts. 

In  regard  to  the  method  proposed  in  your  letter  of  purchasing  in 
open  market  articles  that  cost  less  than  $200, 1  have  to  state,  after 
careful  investigation,  that  in  my  judgment  it  would  overcome  and  re- , 
move  fully  80  per  cent,  of  the  evils  of  the  present  system  described  in 
this  report.  It  wonld  remove  from  the  annual  catalogue  bids  all  the 
miscellaneous  small  articles  for  ^< possible"  but '^improbable"  work, 
and  reduce  the  catalogue  to  such  size  that  the  business  could  be  man- 
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aged  iutelligently  and  thoronghly.  It  would  nearly  remove  all  evils  of 
the  present  system  described  under  1,  2,  5,  6,  7,  and  8  in  this  report, 
and  lessen  those  under  4. 

Even  if  the  privilege  proposed  is  granted  I  know  that  small  articles 
could  often  be  purchased  most  economically  by  issuing  circulars  ask- 
ing for  prices,  and  when  this  is  the  casent  should  be  done,  and  I  be- 
lieve it  would  be.  I  would  state  that  before  this  system  was  adopted, 
whenever  important  x)urchases  made  by  me  could  be  made  as  advan- 
tageously through  newspaper  advertisement  and  formal  contract  as 
without,  it  was  always  done.  Of  other  purchases  I  think  quite  95  per 
cent,  (money  cost)  were  made  by  issuing  circulars  asking  for  prices. 
The  advantage  of  that  system  was  that  my  hands  were  not  tied.  I 
could  watch  markets  and  purchase  at  favorable  opportunities,  accept 
valuable  offers  of  lots,  go  into  market  and  ascertain  exactly  what  was 
best  suited  for  the  work,  get  verbal  offers,  get  prices  by  telegraph  and 
circular  letters,  and  in  all  cases  do  all  that  could  be  done  in  the  inter- 
est of  economy  for  the  Government.  The  proposed  change  would  again 
X)ermit  this  to  a  less  extent.  Whenever  the  use  of  circular  advertise- 
ments could  be  \ised  to  advantage  they  would  be  employed,  whether 
required  or  not.- 

Respectfully  submitted. 

D.  W.  Flagler, 
Lieut.  Col,^  Ord,  Dept,^  Commanding. 


Bock  Island  Arsenal, 
'  Rock  Island^  III.,  October  25, 1888. 

Sir  :  In  reply  to  your  circular  letter  of  October  12, 1888,  in  reference 
to  the  present  system  of  making  small  purchases  by  advertising  for 
proposals,  I  have  the  honor  to  report  that  it  has  frequently  occurred 
here,  in  sending  out  proposals  for  small  quantities  of  supplies  involving 
small  sums,  that  very  few  persons  to  whom  the  proposals  were  sent 
would  respond  at  all.  The  reasons  for  this  action  on  the  part  of  deal- 
ers are  set  fotth  in  the  accompanying  letters  from  Messrs.  Sickels, 
Preston  &  Co.,  and  Messrs.  Reynolds  &  Oifford.  The  same  reasons 
doubtless  actuated  other  parties  in  declining  to  answer  proposals  sent 
to  them  from  time  to  time,  and  at  times  when  bids  were  received  I  have 
had  to  reject  them  all,  when  I  knew  them  to  be  above  the  market  price, 
and  advertise  again,  thus  involving  considerable  delay  in  procuring 
supplies. 

Very  respectfully,  your  obedient  servant, 

T.  G.  Baylor, 
Coly  Ord.  JJept.j  Commanding. 

The  Chief  of  Ordnance,  U.  S.  A., 

Washington,  D.  C. 


Davenport,  Iowa,  October  24, 1888, 

Dear  Sm :  In  answer  to  your  letter  of  the  20th  instant,  will  say  that 
you  state  our  reasons  for  refusing  bids  for  small  orders,  namely,  we 
are  unwilling  to  incur  the  trouble  and  formality  the  system  requires. 
Yours,  respectfully, 

EeYNOLDS  &  GiFFORD. 

Col.  T.  G.  Baylor, 

Commanding  Bock  Island  Arsenal,  Bock  Jsland^  Ilk 


••  •   • 

•  :   •:•  •  •  : 
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Davenport,  Iowa,  October  23, 1888.  • 

Dbab  Bib  :  In  reply  to  yoar  valued  favor  of  the  2dth  instaut,  it  is 
trae  tbat  we  liave  declined  to  qaote  prices  on  your  advertisements  by 
circQlar  fo(  small  purchases  of  hardware,  as  we  can  not  afford  to  ex- 
pose oar  prices,  go  through  so  much  form  and  trouble,  for  so  small 
amoQDts.  If  there  is  anything  that  you  want  for  the  Government  we 
will  name  yon  our  regular  prices  on  same,  which  would  of  necessity  be 
very  mach  lower  than  the  prices  we  would  think  of  making  that  were 
to  be  advertised  by  open  bids  to  all  of  our  local  pompetitors.  The  sys- 
tem adopted  by  the  Government  for  the  pqrchaseof  goods,  in  our  opinion, 
is  thoroughly  wrong,  expensive,  and  must  of  necessity  cost  the  Gov- 
ernment a  great  deal  more  for  their  supplies  than  it  would  if  they 
would  conform  to  the  prescribed  customs  of  commerce  in  their  pur- 
chases. 

YoorSi  respectfully, 

SiCKELS,  PBESTON  &  GO. 

Col.  T.  6.  Baylob, 

Bock  Island  Arsenal^  Bock  Island^  III, 


New  Yobk  Arsenal, 
Govbbnor's  Island,  New  York  Harbor, 

Netv  York  City,  October  19,  1888. 

SiB:  In  reply  to  your  letter  of  the  12th  instant,  in  reference  to  the 
disadvantages  attending  the  present  method  of  making  small  purchases 
by  advertising  for  proposals,  I  have  the  honor  to  submit  the  following 
remarks: 

The  objections  to  this  system  arise  from  the  amount  of  clerical  work 
necessary  and  the  aversion  shown  by  business  men  to  dealing  with  any 
one  using  such  methods  as  the  Government  requires.  At  an  ordnance 
establishment  where  many  purchases  are  made  there  is  needed  an  ad- 
ditional clerk  over  and  above  the  force  necessary  if  the  present  system 
were  not  in  use ;  so  in  the  beginning  the  cost  of  purchavses  is  increased. 

The  reluctance  felt  by  business  men  causes,  in  many  cases,  those  with 
whom  the  Government  might  deal  to  advantage  to  refuse  utterly  to 
submit  prices ;  they^  are  unwilling  to  be  ''  annoyed,"  as  they  term  it, 
with  sach  peculiar  methods,  and  as  a  result  middle  parties — ''  agents," 
or  those  not  regular  dealers — are  the  only  ones  f^om  whom  bids  for 
some  articles  can  be  obtained.  From  this  results  an  increase  in  the 
price  of  the  wares  above  that  at  which  they  can  be  obtained  from  man- 
ufacturers, or  from  wholesale  and  regular  dealers.  Within  the  past 
month  three  firms  have  positively  refused  to  be  so  ^<  bothered  "  and  sub- 
mit proposals  for  furnishing  their  goods ;  thus  three  stoves  required  at 
this  arsenal,  though  twice  advertised  for,  have  not  been  procured,  be- 
cause no  bids  for  them  could  be  obtained. 

The  following  are  the  lowest  bids  once  received  for  certain  articles 
and  their  *<  open  market "  value,  viz : 


Artloloa. 

Bid. 

Open 
market. 

BBttrrrfliiM. 

Omt». 
10 
13 
24 
21 

8 

4.5 

« 

3.5 

OmUa. 
5 

Cotton  waste    - 

0 

BriMwtra 

16 

Bf»p«^  ahaeC - 

14 

Ladnipa 

5  4 

IrooLbv -.--- *           

2.8 

IroA.ltir -- 

3 

Inn,  dbQb ^  - ,, 

2.75 
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*In  a  lar^e  city.like  Kew  York  the  iDdependeuce  of  the  manufaotarera 
and  large  dealers  is  more  marked  than  in  smaller  places,  and  the  bid- 
ders for  supplies  are  to  a  great  extent  a  class  of  men  who  style  them- 
selves "furnishers  of  (Government  supplies."  They  keep  pothing  in 
in  stock,  but  buy  wherever  they  can  obtain  the  best  "discount^''  and 
furnish  articles  of  which  they  really  know  nothing,  and  which  they 
have  never  seen. 

In  my  judgment  it  shonld  be  possible  for  the  Government  always  to 
obtain  its  supplies  froip  the  largest  and  best  '^businesss  hoaseB,"  and 
now  this  class  of  men  in  many  cases  refuse  to  deal  with  the  Oovern- 
ment.  « 

Verv  respectfully,  your  obedient  servant, 

A.   MORDEOAI, 

Lieut  Cohj  Ord.  Deptj  U.  8,  Army^  Commanding. 

The  Chief  of  Ordnance,  U.  8.  A., 

Washingtanj  D.  0. 


National  Arhoby, 
Springfield,  Mas8,y  November  6, 1888. 

Sir  :  In  accordance  with  the  instructions  of  the  circular  letter  of 
October  12  ultimo,  relative  to  small  purchases  of  less  than  $200  by  the 
present  method  of  advertising  for  proi>osalS9 1  have  the  honor  to  sub- 
mit the  following: 

(1)  In  tbe  matter  of  actual  price  paid  for  articles  so  purchased  there 
is  little  to  be  said.  To  buy  in  open  market  should  not  involve  increased 
price.  All  that  can  be  claimed  for  the  present  system,  viz,  competition, 
can  be  equally  secured  in  open  market  purchases,  without  loss  of  time, 
etc.,  as  detailed  below,  and  tbe  purchase  of  the  right  material — material 
up  to  the  market  standard — very  much  facilitated.  Only  those  who 
make  and  have  such  for  sale  need  then  be  asked  to  quote  prices  before 
purchase.  Advertisement  best  opens  a  way  for  proposals  from  irre- 
sponsible dealers  and  agents  whose  material  can  not  be  accepted.  The 
following  items  have  during  the  past  three  months  been  purchased 
under  the  present  system  of  advertising,  that  is,  purchased  under  ad- 
vertisement of  ten  days  for  a  single  and  immediate  delivery.  These 
few  will  serve  to  illustrate  this  part  of  the  subject,  prices  paid  and 
prices  at  which  they  could  have  been  bought  in  open  market  being 
stated  opposite  each : 


Name  of  bidder  and  article. 


KirlcbaiD  &  Kstalirook,  SpTin«rflc»ld.  Mnsj*.,  one  22-inch  tin  folder 

C.  B.  Areino,  Springfield,  M>«>«m.,  tifty  zioci^  for  hattories 

J.  F.  CranatOD,  Sprinfcdeld.  Mass.,  two  c(ial-oil  Inntems 

L.  H.  Hayott,  Springfield,  Masn.,  one  paper-afaell  crimper;  No.  12 

Homer  Foot  Sl  Co.,  Springfield,  Mass : 

One  hundred  ponntis  hemp  rope,  {-inch 

One  wiring  macbiue 

Phillips  Manufacturing  Company,  Springfield,  Maas.,  one  No.  4  awing  stock, 

with  cutter,  dies,  etc 

George  A.  Graves  &  Sons,  Springfield,  Mass.,  forty  dosen  Grobet  files 


Cost 

accepted 

bid. 


$8ft.M 

8.60 

1.92 

.06 

12.60 
12.00 

21.00 
7X20 


CofP* 

in  open 
market. 


$35.00 

xso 

.6S 

12.60 
*12.«0 

2t00 
74.70 


*This  Increase  the  dealers  explain  would  arise  if  they  knew  there  was  no  competition.    Tbe  i 
would  obtain  with  any  special  articles— articles  not  usually  kept  in  stook  or  in  any  quantity. 


REPORT  OF  THE  CniEP  OP  ORDNANCE.         103 

(2)  Small  purcbases-^sniaU  in  amoant^but  often  large  in  importance 
in  connection  with  the  public  interest — are  often  necessary  by  reason 
of  unexpected  orders.  These  no  amount  of  forethought  can  anticipate, 
and  to  make  them  under  the  law  ten  days  at  least  must  be  lost,  and  in 
the  msyority  of  cases  more,  as  follows :  Twenty  days  are  allowed  in 
which  to  deliver;  this  time  in  many  cases  is  not  sufficient,  and  contract 
must  be  entered  into — not  sufficient  for  various  reasons;  deliveries  are 
made,  which,  on  account  of  quality,  must  be  rejected,  consuming  time 
to  rei>lace  them,  or  bids,  contrary  to  strict  injunctions,  are  made  for 
articles  not  in  possession,  which  must  be  procured  by  purchase  else- 
where or  by  manufacture,  and  thus  in  one  way  or  another  the  twenty 
days  are  consumed  and  still  more  time  when  contract  must  be  entered 
into. 

(3)  In  a^'dition  to  these  unexpected  orders  requiring  purchases, 
whether  from  indisposition  to  bid  or  failure  to  observe  the  call  for  pro- 
posals, there  are  always  a  number  of  items  of  small  amount  for  a  single 
and  immediate  delivery  in  the  yearly  catalogue  of  supplies  for  which  no 
bids  are  received,  and  which  must  be  procured  afterwards  by  circular 
advertisement  and  request  of  the  armory  to  dealers  to  bid,  increasing 
the  loss  of  time,  further  embarrassing  manufacture  or  issue,  and,  be- 
sides the  detriment  to  the  public  interests,  increasing  the  cost  by 
attditional  clerical  labor.  One  case  occurring  this  year  will  serve  to 
illustrate  this.  The  yearly  catalogue  of  supplies,  bids  to  furnish  which 
were  called  for  by  advertisement  May  25,  in  prominent  papers  of 
Boston,  New  York,  Philadelphia,  and  Sprinpffield,  contained  the  item 
of  M  gallons  of  .neatsfoot  oil,  value  of  about  $24.  The  lowest  bidder 
for  this  item  was  a  firm  of  Cleveland,  Ohio,  through  an  agent  in  Wash- 
ington City. 

As  the  requirements  for  the  oil  were  fully  stated  in  the  catalogue, 
and  no  jnst  grounds  existing  for  rejecting  the  bid,  it  was  accepted,  it 
being  but  1  cent  less  than  the  bid  of  a  responsible  firm  that  it  was  known 
could  furnish  what  was  needed,  Delivery  was  made  September  1. 
freight  not  prepaid  as  required.  The  oil  being  inferior,  it  was  rejected 
and  the  firm  notified  September  3,  to  which  no  response  was  made.  Oc- 
tober 3  the  company  was  again  notified,  but  without  response  until  the 
lOtb,  through  a  watchman  of  the  armory,  whom  it  had  made  a  local 
agent.  It  has  taken  from  August  11,  when  the  order  was  given  for  the 
oil,  to  the-lOth  of  October  to  procure,  under  an  advertisement  of  thirty 
days,  a  barrel  of  neatsfoot  oil  and  to  find  out  that  the  successful  bidder 
for  it  could  not  or  would  not  supply  it;  this  with  all  its  attendent  corre- 
spondence, etc.,  when  the  oil  needed  could  have  been  bought  in  a  few 
hoars  in  Springfield,  Mass.,  for  a  trifie  more  a  gallon.  After  all  this 
Ices  of  time  and  expense  the  armory  finds  its  need  still  unsupplied  and 
the  oil  must  be  readvertised  for  to  comply  with  the  existing  law. 

(4)  Articles  of  small  value  are  often  to  be  had  only  of  one  man  or 
firm  and  at  one  price,  and  for  which  there  can  be  no  competition.  The 
a1)sardity  is  therefore  presented  pf  advertising  for  what  only  one  man 
or  firm  can  supply,  wasting  often  needful  time  and  putting  the  supplier 
to  the  inconvenience  and  annoyance  of  going  through  with,  in  such 
cases,  the  useless  formality  of  bidding;  this,  too,  often  for  small  amounts. 
For  example,  there  have  been  recently  made  by  circular  advertisement 
of  ten  days,  purchases  of  amounts  following  from — 

The  Colt's  Patent  Fire-Arms  Manufaoinring  Cotnpauy |1.72 

Winchester  Repeating  Fire-Arms  Company 3.00 

(5)  As  above  stated,  no  increase  of  cost  need  attend  purchases  of 
ttmall  amounts  if  dealers  be  invited  to  quote  prices  before  placing 
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orders.    The  same  proposals  can  be  obtained  as  now  under  existing 
law  without  loss  of  time— *at  least  of  the  t€n  days  before  the  opening  of 
bids — and  with  much  less  clerical  labor. 
Respectfully,  your  obedient  servant, 

A.  R.   BUPFINGTON, 

Lieut  OoL<t  Ord,  Dept.^  Camnumding. 

The  GniEF  op  Ordnance,  TJ.  8.  A., 

Washington^  D.  0. 


Watertown  Arsenal, 

Watertoicnj  Mass,^  October  30,  1888. 

Sir:  In  answer  to  Ordnance  Office  letter  of  the  12th  instant,  I  have 
the  honor  to  submit  the  following  remarks  upon  the  effects  of  the  pres- 
ent method  of  advertising  for  proposals  when  making  small  purchases 
at  this  arsenal: 

Section  3709  of  the  Revised  Statutes  directs  that  ^^AU  purchases 
and  contracts  for  supplies  or  services  in  any  of  the  departments  of  the 
Government,  except  for  personal  services,  shall  be  made  by  advertis- 
ing a  sufficient  time  previously  for  proposals  respecting  the  same  when 
the  public  exigencies  do  not  require  the  immediate  delivery  of  the  arti- 
cles or  performance  of  the  service.  When  immediate  deliveiyor  per- 
formance is  required  b^"  the  piiblic  exigency  the  ardcles  or  service  re- 
quired may  be  procured  by  open -market  purchase  or  contract  at  the 
places  and  in  the  manner  in  which  such  articles  are  usually  bought 
and  sold  or  such  services  engaged  between  individuals." 

This  section  has  been  interpreted  to  apply  to  everything  that  is  pur- 
chased by  the  Ordnance  Department  except  personal  services. 

If  an  exception  could  be  made  to  the  provisions  of  this  general  law 
allowing  small  purchases  to  be  made  without  advertising  for  proposals, 
in  cases  where  the  amount  of  the  puirchase  does  not  exceed  $200,  it 
would  be  a  great  relief  at  this  arsenal,  and  it  would,  it  is  thought,  be 
an  economical  measure  to  the  Government.  The  principal  supplies 
nee<le<l  for  the  year  are  known  and  can  generally  be  provided  for  by 
advertisement.  But  there  are  many  articles,  such  as  special  tools,  in- 
struments, fixtures,  small  amounts  of  material,  which  can  not  be  fore- 
seen as  needed,  buc  which,  when  occasion  requires,  at  a  manufacturing 
and  supplying  establishment,  are  needed  without  delay  in  order  to  con- 
tinue wcrk  to  advantage,  to  which  this  method  of  advertising  for  the 
lowest  bid  is  particularly  inapplicable,  as  causing  vexatious  delay  and 
extra  expense.  The  time  required  under  the  present  system  in  such 
cases  to  procure  the  article  is  from  twelve  to  thirty-five  days.  It  would, 
then,  seem  wiser  to  extend  the  exceptions  to  include  such  cases  as  these 
and  allow  small  purchases  to  be  made  with  celerity  and  economy. 

As  regards  the  comparative  economy  of  the  two  methods,  the  pro- 
posed method  of  making  small  purchases  iu  open  market  is  certainly  a 
saving  of  the  expense  of  clerks  in  making  out  advertisements,  blank 
proposals,  abstracts  of  bids,  the  printing,  and  all  the  formal  papers  iu 
as  great  number  as  if  the  purchase  amounted  to  a  great  sum,  and  this 
expense  in  the  aggregate  amounta  to  no  inconsiderable  sum  iu  the 
course  of  a  year.  If  the  purchase  by  advertisement  is  at  the  lowest 
market  rates,  it  is  evident  that  the  stores  have  still  cost  the  Govern- 
ment more  than  they  would  have  if  an  open-market  purchase  had  been 
made.    But  are  they  really  always  bought  at  the  lowest  market  rates  t 
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It  is  believed  that  they  are  not,  but  where  the  amoiints  iuvolved  are 
quite  small  the  better  class  of  dealers  doniot  care  to  go  through  the  for- 
mality of  bidding,  the  amount  of  profit  uot  paying  them  for  the  time 
and  trouble  required.    The  following  is  one  instance: 

In  November,  1886, 1  advertised  tor  1,000  copper  strips  for  projective 
bands.  Only  one  bid  was  received  in  answer,  at  35  cents  per  pound, 
which  I  was  obliged  to  reject,  as  I  had  received  an  offer  from  the  Revere 
Copper  Company  to  sell  the  strip;)  in  open  market  for  20  cents  per 
pound.  December  17  I  advertised  again,  and  particularly  solicited  a 
bid  from  the  Eevere  Copper  Company,  who  sent  in  one  at  30  cents — 50 
per  cent  higher  than  I  could  buy  in  open  market  of  the  same  parties. 
This  had  to  be  accepted  or  go  without.  The  amount  of  this  purchase 
was  only  $137.70.  In  this  case  the  successful  bidder  positively  refused 
for  a  long  time  to  have  anything  to  do  with  bidding,  but  finally,  when 
induced  to  bid,  they  made  the  Government  pay  well  for  the  inconven- 
ience occasioned  them. 

In  March,  1887,  a  small  quantity  of  steel  plate  for  the  fabrication  of 
a  5  inch  siege  carriage  was  required.  Ko  bid  received.  Advertised 
again  April  15 ;  only  one  bid  received  for  one  item.  May  3  advertised 
again,  and  upon  repeated  solicitations  one  finn  bid  to  help  us  out  of  our 
difficulty,  and  after  long  delay  we  were  enabled  to  go  on  with  the  work 
of  constructing  the  carriage.  The  amount  of  this  purchase  slightly  ex- 
ceeded $200. 

In  1880  Messrs.  Austin  &  Fellows  refnsed  to  make  a  contract  for  one 
item,  which  alone  had  been  awarded  them  as  the  lowest  bidder,  although 
they  would  have  been  glad  to  sell  over  their  counter  the  articles,  which 
amounted  tq^ess  than  $200. 

The  above  are  only  a  few  typical  cases  where  a  rigorous  application 
of  the  advertising  system  to  small  purchases  occasioned  delay,  embar- 
rassment, and  extra  cost. 

Of  the  298  items  advertised  for  at  this  arsenal  during  the  fiscal  year 
ending  June  30,  18S8,  about  260  would  have  cost  less  than  $200. 

Of  the  282  items  for  the  year  ending  June  30,  1889,  about  250  will  be 
under  $200.  If  these  510  items  could  have  been  purchased  in  open 
market  there  is  no  doubt  that  money  would  have  been  save6  to  the 
Government. 

I  therefore  advise  and  recommend  that,  if  possible,  the  law  be  so 
changed  as  to  exempt  from  its  provisions  small  purchases  amounting  to 
$200  and  less,  permitting  them  to  be  made  in  open  market;  but  that  in 
all  cases  where  open-market  ])urchases  are  made  that  the  purchasing 
officer  be  required  to  certify  that  he  has  made  careful  inquiry  of  all 
dealers  in  the  vicinity,  and  that  the  purchase  is  made  at  the  lowest 
market  rate. 

Very  respectfully,  your  obedient  servant, 

F.  H.  Parker, 
•  Lieut  CoLj  Ord,  Dept.^  Z7.  8.  Army^  Commanding. 

The  Chief  of  Orbnai^oe,  U.  S.  A., 

Washington^  D,  C. 


Allegheny  Arsenal, 
PiUshurgh,  Fa.,  October  26,  1888. 

Sir:  In  reply  to  your  circular  letter  of  the  12th  instant,  relative  to 
making  purchases  of  less  value  than  $200  in  open  market  instead  of 

by  advertising  for  proposals,  as  is  now  done,  I  have  the  honor  to  state 

■ 
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ibat  I  am  of  the  opinion  that  these  small  purchases  can  be  made  io 
open  market  with  a  much  greater  advantage  to  the  Government  than 
by  advertising  for  proposals  and  yearly  contracts. 

There  are  responsible  business  houses  in  this  city  who  will  not  bid 
under  advertisements  for  small  orders,  claiming  that  they  do  not  wish 
to  incur  the  trouble  and  the  formality  of  the  present  system.  They  idfio 
state  that  if  they  did  bid  that  their  prices  would  be  considerably  higher, 
on  account  of  the  contracts  running  for  a  year,  than  they  would  be  if 
the  purchases  were  made  over  their  counter  for  cash.  There  is  one  firm 
in  this  city  who  are  large  manufacturers  of  brass  cocks,  lead  pipe,  irou 
gas  pipe,  etc.,  who  will  not  bid  for  the  above  reasons,  and  liom  whom 
we  could,  under  open-market  purchase,  obtain  supplies  at  a  redaotioii 
of  from  10  to  15  per  cent,  less  than  our  contract  prices  for  the  same 
articles,  and  this  firm  sells  to  plumbers  and  others  who  are  our  eon- 
tractors  at  the  same  prices  at  which  they  would  sell  to  us  under  open- 
market  purchase,  and  the  Government  has  to  pay  the  increased  cost. 

Oats  are  selling  here  to-day  at  33  cents  per  bushel ;  we  pay  38  centB. 
Hay  is  selling  at  $10.50  to  $17  per  ton ;  we  pay  $20.  Corn,  shelled,  at 
52  cents  per  bushel ;  we  pay  60  cents.  Bran  is  $1G  per  ton ;  we  pay 
$18.  Oat  straw  at  $8  per  ton^  we  pay  $12.  And  so  on  in  the  same 
ratio  through  the  whole  list  of  supplies  that  we  have  under  contract, 
and  I  have  no  doubt  that  under  open-market  purchase  the  cost  of  the 
supplies  would  be  reduced  from  10  to  15  per  cent, 
iiespectfully,  your  obedient  servant, 

Geo.  W.  McEee, 
Major^  Ord.  Dept,  Commanding, 

The  Chief  of  Ordnance,  XT.  S.  A.,  • 

Washington^  2>.  (7. 


Augusta  Arsenal, 
Augusta^  Oa.y  November  3, 1888b 

Sir:  Referring  to  the  proposition  to  amend  section  3709,  Bevised 
Statutes,  so  as  to  permit  open-market  purchases  of  a  less  value  than 
$200,  I  have  the  houor  to  state  that  it  meets  my  heartiest  approval. 

We  attempt  to  make  prompt  provision  for  future  supplies  by  embrac- 
ing in  an  annual  catalogue  every  article  of  probable  use,  but  there  is 
such  an  infinitude  of  articles  falling  under  the  general  denomination  of 
^^  ordnance  and  ordnance  stores,"  as  well  as  of  articles  of  general  and 
occasional  use  in  the  shops  and  in  the  repair  of  machinery,  buildings, 
inclosnres,  etc ,  that  it  is  an  absolute  impossibility  for  any  human  being 
to  foresee  and  provide  for  their  purchase  in  time  to  have  them  availa- 
ble when  needed.  Or,  in  case  a  catalogue  were  made  so  comprehensive 
as  to  embrace  every  item  of  probable  use,  and  these  articles  ^rere  bid 
upon  and  contracted  for  in  good  faith  by  responsible  parties,  and  not 
ordered  during  the  year  because  not  needed,  the  contractors  assume 
that  the  ofiicers  of  the  Government  are  trifiing  with  tliem  and  they 
will  not  bid  a  second  year.  Business  men  do  not  care  to  go  through 
the  formalities  required  for  nothing.  In  fact,  unless  personally  solic- 
ited, they  will  seldom  bid  on  any  item  or  items.  And-  this  personal 
solicitation,  as  it  can  not  be  general,  is, directly  contrary  to  the  spirit 
of  the  law.  An  officer,  therefore,  must  either  break  th*e  law  in  attempt- 
ing tff  enforce  it  or  he  may  be  charged  with  failure  to  provide  for  hia 
post    He  is  iapaled  either  way. 
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Again,  oar  annual 'contracts  call  for  <*  greater  or  lesser"  qnautities 
than  Btipnlated  for,  anil  contractors  are  going  to  see  that  they  are  on 
the  safe  side.  They  mnst  provide  for  possible  rises  in  the  market  value 
of  stores  during  the  fiscal  year,  so  that  ordinarily  our  prevailing  rates 
are  much  above  the  current  market  rates. 

There  are  many  small  but  very  necessary  items,  which  are  only  dealt 
in  by  special  dealers,  upon  which  we  can  seldom  get  a  bid;  as,  for  in- 
stance, cfiarcoal  for  use  in  the  shops.  Our  annual  consumption  of  this 
article  will  average  25  or  30  bushels.  This  at  10  cents  per  bushel  is 
$2.50  or  $3 ;  not  worth  contraeCing  for,  yet  absolutely  essential.  I  could 
name  many  other  similar  items^  but  this  one  illustrates  the  case.  We 
had  no  charcoal  for  two  years  except  that  I  could  beg  or  pick  up. 

I  have  repeatedly  bought  small  items  for  necessary  use  and  paid  for 
them  from  my  own  funds,  because  we  could  not  otherwise  obtain  them. 
Tet  I  do  not  presume  that  Congress  gives  me  my  salary  to  run  this 
arsenal  npon. 

Some  two  years  since  we  needed  a  horse  to  replace  a  dead  one.  Bids 
were  called  for,  time  and  place  fixed  for  opening  proposals,  and  the  hard- 
est lot  of  broken-down  old  animals  were  presented  that  could  be  gath- 
ered together  in  Augusta.  I  had  either  then  and  there  to  make  a  selec- 
tion or  do  without  a  horse,  or  call  for  new  bids  to  go  through  a  similar 
selection.  The  limit  was  fixed  at  $175,  while  the  best  horse  presented 
was  only  priced  at  $160.  I  would  not  have  bought  him  in  open  market 
at  any  price,  but  he  was  the  best  of  the  lot. 

During  this  year  we  may  need  castings  of  brass  or  iron  to  replace 
broken  parts  of  machinery,  tools,  etc.,  but  the  patterns  can  not  be  known 
beforehand.  They  may  be  unique  and  complicated.  No  foundryman 
will  contract  for  so  small  an  item  when  the  chances  are  that  he  may  lose 
money. 

I  am  certain  the  proposed  amendment  would  prov6  advantageous  to 
the  Government  and  *relieve  officers  from  very  frequent  embarrassing 
and  even  ridiculous  situations. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Reilly, 
Major ^  Ord.  Dept.^  Commanding. 

The  Chief  of  Ordnance, 


Fort  Monroe  ArsenJll, 
Fort  Monroe^  Fa.,  October  10, 1888.  . 

SiB:  In  compliance  with  instructions  contained  in  your  circular  letter 
dated  October  12, 1888, 1  have  the  honor  to  report  that  my  experience 
in  the  purchase  of  small  lots  of  stores  under  the  present  S3*stem  of  ad- 
vertising for  proposals  has  shown  that  it  entails  loss  upon  the  United 
States  by  reason  of  the  higher  prices  asked  when  proposals  are  required, 
the  delay  caused  by  the  requirement  to  wait  a  certain  period  after  ad- 
vertising before  opening  bids,  and  the  frequent  necessity  for  advertising 
a  second  time  with  requests  to  dealers  to  make  bids,  none  having  been 
made  under  the  first  advertisement.  By  open  purchase,  without  the 
formality  of  proposals,  lower  quotations  can  generally  be  obtained  and 
a  promptness  in  delivery,  which  is  frequently  of  very  considerable  im- 
portance. 

There  is  an  unwillingness  on  the  part  of  the  larger  business  houses 
to  make  proposals  in  competition  for  small  lots  of  material^  their  reason 
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being  tbat  the  profit  is  not  sufficient  to  pay  for  tbe  trouble  of  making 
formal  proposals;  and  houses  that  do  make  proposals  add  enough  to 
the  real  value  of  the  articles  bid  on  to  pay  for  their  trouble. 

To  note  instances :  I  advertised  in  April  for  a  small  lot  of  oak  lumber 
to  make  securing  stakes  that  \vere  required  for  immediate  use  at  Fort 
Monroe;  no  bids  were  received,  and  a  second  advertisement  was  made 
which  elicited  but  two  bids  specially  requested.  The  lower  was^accepted 
at  $70  per  thousand  feet,  and  the  lumber  was  received  in  June — more 
than  a  month  after  the  first  advertisement.  The  contract  for  anthra- 
cite coal  for  use  during  the  cdrreut  fiscal -year  was  awarded  to  the  low- 
est bidder  at  $7.50  per  ton.  It  can  now  be  bought  in  open  market  at 
$7  per  ton.  The  lowest  bid  received  for  yellow-pine  tiooring  was  $40 
per  thousand.  The  market  price  was  $32.50.  The  lowest  bid  for  yel- 
low-pine scantling  was  $35,  and  it  is  selling  for  $30.  The  bids  for  cy- 
liress  piles  was  $20  each.    They  can  be  purchased  for  $10. 

The  bids  for  lumber  and  piles  were  rejected,  the  prices  being  regarded 
as  excessive.  It  will  be  necessary  to  advertise  again  for  these  articles 
when  needed. 

Respectfully,  your  obedient  servant,  _ 

Isaac  Arnolj>,  Jr., 
Major,  Ord.  Dept,  OommatuLing. 

The  Chief  of  Ordnance, 

Washingtonj  D.  0. 


Indianapolis  AAsenal, 
Indianapolis,  Ind.,  October  17, 1888. 

Sir:  In  compliance  with  the  circular  letter  of  the  Department  dated 
October  12,  1888, 1  have  the  honor  to  report  that  while  the  nature  of 
my  duties  for  some  years  past -has  been  such  that  my  experience  in  tbe 
purchase  of  supplies  has  been  but  limited,  yet  it  has  been  sufficient  to 
show  beyond  question  the  disadvantages  of  making  small  purchases  by 
the  present  method.  I  can  not  recall  an  instance  when  such  purchases 
could  not  have  been  made  at  cheaper  rates  by  buying  in  open  market; 
and  when  the  time  and  trouble  incident  to  making  bids  and  executing 
contracts  are  considered,  it  is  useless  to  discuss  reasons  for  the  un- 
reasonable prices  now  necessarily  paid  for  supplies  furnished  in  small 
quantities. 

Very  respectfully,  your  obedient  servant, 

Clifton  Comlt, 
Major,  Ord.  Dept,  Commanding* 
The  Chief  of  Oednance,  U.  S.  A., 

Washington,  D.  0. 


United  States  Powder  Depot, 

Dover,  N.  J.,  October  17,  1888. 

Sir  :  Heferring  to  the  efforts  of  the  Department  to  have  section  3709 
of  the  Revised  Statutes  modified  so  as  to  exempt  from  its  operation 
small  purchases  of  less  value  than  $200,  I  have  the  honor  to  report 
that  my  experieiv*e  here  and  elsewhere  has  been  that  the  section^ al- 
luded to  often  operates  to  the  disadvantage  of  the  United  States. 
Dealers  frequently  are  unwilling  to  make  formal  bids  for  small  orders, 
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and  when  requested  to  do  so  to  accommodate  the  reqniriDg  officer  add 
to  the  cash  price  something  for  their  trouble.  Others  again  quote 
prices  higher  than  market  ones,  indifferent  as  to  the  result  of  their 
bids,  but  sure  of  a  good  price  if  they  are  accepted.  Gr^at  saving  of 
time,  labor,  and  money  would  result  to  the  Uuited  States  if  the  ex- 
emption asked  for  were  granted. 

Very  respectfully,  your  obedient  servant, 

Frank  H.  Phipps, 
Major^  Ord.  DepL,  Commanding, 
The  (JuiBF  OF  Ordnance,  U.  S.  A., 

Washingtonj  D.  C. 


.   Saint  Lotjis  Powder  Depot, 
Jefferson  Barraclcff,  jUo.,  October  20, 1888. 

Sir:  In  reply  to  your  inquiry  as  to  the  bearing  of  my  "experience  in 
making  small  purchases  by  the  present  methods  of  advertisiug  for  pro- 
posals," I  have  to  state  that  my  experience  as  disbursing  officer  at  both 
large  and  small  arsenals  and  depots  justifies,  as  a  wise  and  economical 
measure,  your  recommendation  that  section  3709  of  the  Bevised  Statutes 
shall  not  apply  to  purchase  of  supplies  of  less  value  than  $200 ;  also, 
that  all  the  statements  in  your  letter  are  borne  out  by  facts  within  my 
knowledge.  / 

The  law  may  be  wisely  and  skillfully  framed  to  protect  the  interests 
of  the  Government  and  individuals  in  large  transactions,  but  it  certainly 
operates  to  the  disadvantage  of  the  Government  in  the  many  small  pur- 
chases which  yet  aggregate  thousands  of  dollars  in  the  course  of  a  fiscal 
year,  and  is,  besides,  a  constant  source  of  embarrassment  and  annoyance 
to  both  purchaser  and  dealer. 

The  application  of  the  law  to  small  purchases  is,  indeed,  considered 
by  the  business  man  as  rather  farcical,  and  usually  defeats  the  desire 
of  the^Dfficer  to  procure  the  best  goods  at  the  lowest  prices. 

I  have  known  at  Watertown  Arsenal  a  few  trifles  to  cost  several  times 
their  market  value  through  a  rigid  enforcement  of  the  law.  As  a  rule, 
such  extravagance  can  now  be  avoided  j  nevertheless  it  is  only  large 
purchases  which  can  be  advantageously  placed  for  the  Government. 

Let  me  also  instance  formal  articles  of  agreement  in  quintuplicate, 
with  all  the  accessories  of  witnesses,  red  seals,  etc.,  forming  a  contract 
for  the  delivery  of  one  barrel  of  salt  at  $1.'25  at  this  depot.  (See  form- 
ally approved  contract  between  Daniel  Paule,  jr.,  and  Maji  John  A. 
Kress, .December  26, 1886.) 

Everyday  experience  at  my  present  station  illustrates  the  unsatis- 
factory working  of  the  law  and  the  wisdom  of  the  suggested  modifica- 
tion. 

Advertisements  for  proposals  for  supplies  for  this  depot  were  placed 
in  only  three  newspapers  this  year ;  but  the  cost,  with  printing  of  cata- 
logues, etc.,  will  amount  to  over  15  per  cent,  of  last  year's  purchases. 
This  year  the  purchases  will  probably  amount  to  $1,500,  involving  no 
less  than  seventeen  separate  contracts,  each  in  quintuplicate. 

Taking  no  account  of  time  and  labor,  the  cost  of  advertising,  com- 
pleting contracts,  printing,  etc.,  will  add  fully  10  per  cent,  to  the  cost 
of  the  article  purchased,  which,  in  spite  of  every  reasonable  eflbrt  on 
'my  part,  will  not  average  as  well  in  quality  as  those  I  could  inspect  and 
purchase  and  ^'  bargain"  for  in  open  market. 

A  law  should  not  be  capable  of  this  absurd  application ;  yet  instances 
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of  this  kind  are  the  rule  and  not  the  exception  in  small  pnrohases. 
There  are  instances  where  a  liberal  constraction  of  a  law  will  serve  Ibe 
public  interests,  bat  this  appears  to  have  been  impossible  with  this 
cast-iron  statute. 

The  entire  commercial  fabric  of  the  world  is  based  upon  a  system 
of  credits  and  mutual  confidence,  and  business  firms — ^though  their 
agents  deal  in  dollars  where  we  deal  in  cents — have  no  more  perfect 
system  of  money  and  property  accountability  than  that  of  our  disburs- 
ing bureaus,  and  this  system  may  be  trusted  to  amply  protect  the  in- 
terests of  the  Government  in  purchases  of  any  amount.  As  to  frand  in 
transactions  under  $200,  if  we  are  to  discuss  that  infinitesimal  danger, 
the  mere  formality  of  a  contract  is  quite  powerless  to  prevent  it,  as  col- 
lusion between  parties  would  probably  be  quite  as  easy  upon  a  con- 
tract blank  as  upon  any  other  form  of  voucher.  If  an  officer  be  in- 
clined to  stain  his  honor  and  risk  an  honorable  life  position  there  is 
nothing  in  the  present  system  to  prevent  him  from  doing  so,  unless  it 
be  the  cheapness  at  which  he  would  sell  himself,  for,  the  general  mar> 
ket  rates  being  known  at  the  heads  of  Departments,  the  margin  for  pec- 
ulation is  certainly  small. 

Often  no  attention  is  paid  to  advertisements;  indeed  this  is  the  rale 
with  large  dealers.  In  reepouse  to  my  last  adverdsemonts  in  the  form 
and  manner  prescribed  by  the  War  Department,  and  costing  $101.66, 
I  received  only  two  inquiries,  covering  two  items  out  of  one  hundred* 
Failures  of  this  kind  being  the  rule,  pnnted  catalogues  and  <*  slips," 
are  prepared  at  the  War  Department  to  be  sent  by  mail  to  business 
houses.  Even  to  th^se  I  had  few  responses  until  I  had  made  personal 
appeals,  and  as  a  result,  $100  or  $J00  worth  of  material  is  divided 
among  several  large  dealers  who  have  done  me  the  favor  to  bid. 

The  larger  houses,  with  which  it  would  be  of  advantage  to  deal,  as  a 
rule  care  little  for  the  Government  patronage,  and  if  they  can  not  have 
it  by  standard  commercial  methods  do  not  wish  it  at  all. 

I  have  known  a  firm  after  submitting  prices  and  having  them  ac- 
cepted for  several  thousand  dollars'  worth  of  material,  politely^ decline 
any  further  dealings  by  contract  with  the  Government,  while  glad  at 
all  times  to  sell  goods  for  cash  or  credit  as  to  other  customers.  I  refer 
to  General  P.  Y.  Hagner  and  N.  &  G.  Taylor,  Philadelphia. 

The  Kelson  Manufacturing  Company  threw  my  circulars,  etc,  into 
the  waste  basket.  Their  agent  <<  did  not  want  to  bother  with  small  deal- 
ings extending  through  an  entire  year.''  A  member  of  the  firm  stepped 
forward  and  instructed  him  to  ''give  Captain  Butler  what  he  wants." 
The  charity  was  accepted,  of  couse,  in  the  interest  of  the  Government. 

The  Kumsey  Manulacturing  Company,  the  Simmons  Hardware  Com- 
pany, the  Shaplei^h  and  Cantwell  Hardware  Company,  allthe'hamess 
and  saddlery  com])anies,  the  stove,  mantel,  and  grate  houses,  in  fact^ 
four-fifths  of  the  dealers  in  the  special  articles  wanted  paid  no  atten- 
tion to  advertisements  and  cii'culars,  and  submitted  their  bids  only 
upon  personal  solicitation. 

Now  these  men  did  not  abate  one  cent  from  their  regular  prices:  they 
made  no  effort  to  ''compete;"  they  simply  gave  me  the  prices  of  their 
goocis,  putting  it  in  the  form  of  bids  as  a  personal  favor,  and  the  result 
is  that,  to  get  what  is  required,  contracts  have  to  be  made  with  all  of 
them  at  certainly  not  less  than  market  rates ;  and  to  these  prices  must 
be  added  the  cost  of  completing  contracts,  advertising,  printing,  etc. 
My  personal  expenses  to  and  from  and  about  the  city  may  amount| 
during  the  two  months  of  placing  and  accepting  the  bidS|  to  about  $t25; 
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REPORT  OF  THE  PRINCIPAL  OPERATIONS  OF  THE  ROCK  ISLAND  ARSE- 
NAL, ILL,,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1891. 

BOCK  ISLAND  BBIOaE. 

During  the  latter  i)ortion  of  the  fiscal  year  the  upper  or  railroad  deck 
of  the  main  span  of  the  Eock  Island  bridge  was  renewed  by  substitut- 
ing a  built  iron  floor  beam  for  the  rolled  iron  beams,  and  iron  stringers 
for  the  wooden  stringers  and  wooden  floor  beams  composing  the  same. 

The  two  elevated  shore  spans  were  also  renewed  by  substituting 
heavier  channel  bars,  in  the  lower  chords,  for  those  in  use,  and  the 
building  of  an  iron  deck;  all  this  in  accordance  with  the  act  of  Congress 
approved  August  30, 1890,  appropriating  $68,000  therefor. 

These  improvements  were  rendered  necessary  by  the  increased  weight 
of  the  modem  railroad  rolling  stock,  as  well  as  by  the  decayed  condi- 
tion of  the  supporting  timbers. 

The  change  has  m^e  this  deck  perfectly  safe  for  the  passage  of  the 
heaviest  engines  and  trains,  and  gives  this  portion  of  the  structure  a 
very  handsome  appearance. 

The  contractors  for  the  work  upon  the  main  spans  of  the  bridge,  the 
PhcBnix  Bridge  Company,  of  Philadelphia,  in  their  renewal  work  sus- 
I>ended  hangers  fixmi  the  top  chords,  so  as  to  hold  up  one  or  two  panels 
of  the  railroad  deck  while  taking  out  the  old  crossbeams  and  putting 
in  the  new  beams  and  stringers,  thus  interrupting  the  travel  upon  the 
bridge  for  only  a  few  minutes  at  a  time. 

The  old  beams,  with  few  exceptions,  were  removed  intact,  by  cutting 
out  enough  of  the  filler  in  one  of  the  columns  of  each  opposite  pin^  so  as 
to  allow  the  old  beam  to  'drop  down  and  out. 

The  new  beams  and  stringers  were  then  placed  in  position,  and  par- 
tially riveted  up. 

In  this  way  the  work  progressed  at  the  rate  of  about  four  panels  i)er 
day;  evenly  and  expeditiously. 

The  erection  of  the  ironwork  was  followed  by  the  riveting  and  paint- 
ing, every  field  rivet  in  the  entire  structure,  as  well  as  many  shop  rivets, 
was  careMly  tapped  *and  inspected. 

8ome  old  cracks  in  the  vertical  columns  were  brought  to  light  during 
construction  and  carefully  noted  down,  but  none  are  considered  serious. 

The  contractor  for  the  work  upon  the  shore  spans,  the  Lassig  Bridge 
and  Iron  Works,  of  Chicago,  HI.,  while  renewing  this  upper  deck  held 
up  their  spans  by  staging  or  false  work. 

In  eacli  span  sJl  the  pins  were  found  to  cut  the  channel  chords  more  or 
less,  and  they  were  all  replaced,  with  the  exception  of  the  fom^  end  pins, 
which  were  corroded  and  worn  in  to  such  an  extent  as  to  prevent  their 
removal  without  injury  to  the  adjacent  parts. 
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that  this  is  the  only  true,  business  like  method  to  adopt;  and  should  a 
merchant  adopt  tlie  policy  now  in  use  by  the  Government  he  would 
soon  have  to  give  iiway  to  his  more  enterprising:^  neighbor.  Not  only 
are  the  stores  of  poorer  quality  (for  it  is  hard  to  so  express  a  contract 
as  to  cover  all  points  of  excellency),  but  the  additional  cost  is  at  least 
10  percent,  more,  as  reliable  merrhauts  prefer  not  to  "foiV'asthiy 
call  it,  with  a  contract,  but  will  sell  in  open  market. 
Very  respectfully,  your  obedient  servant, 

Marcus  W.  Lyon, 
Captain^  Ord.  Dept,  Commanding, 

The  Chief  of  Ordnance,  U.  S.  A., 

WashingtOHy  D,  C. 


FoET  Leavenworth  Ordnance  Depot, 

^Fort  Leavenworthj  Kans.j  October  17,  1888. 

Sir:  In  reply  to  your  circular  letter  of  the  12th  instant,  with  refer- 
ence to  purchase  of  supplies  of  less  value  than  (200, 1  have  the  honor 
to  state  that  in  my  experience  as  commaTuling  officer  of  this  depot,  the 
only  purchase  made  exemplifies  the  necessity  of  your  recommendation. 
I  was  authorized  to  obtain,  in  the  usual  way,  4,000  feet  of  lumber,  and 
the  only  bid  received  in  reply  to  my  advertisement  was  for  an  amount 
about  double  what  I  knew  it  could  be  purchased  for  in  open  market. 
This  bid  was  of  course  declined,  and  in  answer  to  a  new  advertisement 
other  dealers  were  induced  finally  to  bid  at  the  same  prices  they  charged 
in  open  market,  and  the  lumber  was  obtained  after  a  delay  of  about  one 
month. 

As  the  officer  in  charge  of  the  Proving  Ground  at  Sandy  Hook  for 
several  years,  I  was  a  constant  witness  of  the  embarrassment  and  dis- 
advantage to  the  Government  arising  from  the  application  of  section 
3709  of  the  Revised  Statutes  to  small  purchases,  but  such  cases  as  I 
recall  will  be  quoted  probably  by  others. 

I  may  state,  however,  that,  as  a  consequence  of  it,  I  have  been 
obliged  to  purchase  small  articles  at  my  own  expense  to  prevent  the 
destruction  of  Government  property. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Whipple, 
Captain^  Ord,  Dept^  Commanding, 

The  Chief  of  Ordnance,  U.  S.  A., 

Washingtony  D.  0. 
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REPORT  OF  TEE  PBINCIPAL  OPERATIONS  AT  THE  COLUMBIA  ARSENAL, 
COLUMBIA,  TENN.,  DURING  THE  FISCAL  YEAR  ENDED  JUNE  SO,  1891. 

fOne  plate.)  ^ 

BUILDINGS. 

Since  my  last  report  the  following  buildings  have  been  completed 
under  the  contract  made  with  Frank  Goodwin,  approved  by  the  Chief 
of  Ordnance,  TJ.  S.  Army,  January  24,  1890,  viz  : 

Office,  March  25,  1891;  guardhouse,  February  1,  1891;  shop  and 
chimney,  March  6,  1891;  stable  and  shed,  February  1, 1891;  barracks, 
March  6, 1891;  married  men's  quarters,  March  6, 1891;  magazine,  Feb- 
ruary 1, 1891. 

The  work  on  the  commanding  officer's  quarters  is  approaching  com- 
pletion and  this  building  should  be  ready  for  occupation  on  or  about 
the  middle  of  July. 

The  foundations  and  walls  of  storehouse  have  been  completed  to  in- 
clude the  second  story;  columns,  girders,  and  joists  are  in  place  on  the 
first  floor,  and  those  for  the  second  floor  will  be  in  place  in  a  few  days; 
completion  of  this  building  is  anticipated  on  or  before  October  1, 1891. 

The  foundations  of  all  the  buildings  are  good;  so  far  no  signs  of  set- 
tlement have  appeared  on  any  of  them. 

The  progress  of  the  work  on  all  of  the  buildings  has  been  slow.  Under 
the  terms  of  the  contract  all  of  the  buildings,  except  the  storehouse, 
should  have  been  completed  before  November  1,  1890,  the  delay  on 
this  work  being  due  in  some  measure  to  the  excessive  wet  weather  in 
the  winter  and  spring  of  1890.  The  time  for  the  completion  of  all  the 
buildings,  except  the  storehouse,  was  extended  to  February  1,  1891. 
The  contractor  failing  to  complete  these  buildings  on  that  date,  the  time 
was  again  extended  to  March  1,  1891,  for  office,  barracks,  married 
men's  quarters,  and  shop,  and  to  May  1, 1891,  for  commanding  officer's 
quarters.  Another  failure  on  the  part  of  the  contractor  resulted  in  the 
extension  of  time  for  the  completion  of  the  office  to  March  15, 1891,  and 
for  completion  of  the  commanding  officer's  quarters  to  May  15, 1891. 
Request  made  for  further  extension  of  the  time  for  the  completion  of 
this  latter  building  was  disapproved.  Application  has  also  been  made 
for  the  extension  of  the  time  for  the  completion  of  the  storehouse,  and 
is  now  held  for  consideration. 

The  experience  of  the  past  year  confirms  me  in  the  belief  that  where 
the  construction  of  buildings  is  contemplated  the  Department  can  do 
better  work  by  days'  labor  than  can  be  secured  under  a  contract;  and 
if  the  expense  attending  the  supervision  and  inspection  of  the  work 
under  contract  be  taken  into  consideration,  the  difference  in  cost  will 
always  be  in  favor  of  the  Department. 
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SEWERAGE. 

The  sewerage  system  has  been  completed  except»the  lateral  coniieot- 
ing  the  storehouse  and  main,  which  can  not  be  ifiade  until  the  coutractor 
has  completed  his  work  on  this  building. 

PARTIAL  PAYMENTS. 

Paragraph  13,  General  Conditions,  forming  a  part  of  the  contract 
with  Frank  Goodwin,  requires  that  payment  be  made  at  the  request  of 
the  contractor^  not  offcener  than  once  a  month,  based  on  an  estimate 
made  by  the  commanding  officer  of  the  amount  of  work  done  and  the 
value  thereof,  according  to  the  terms  of  the  contract.  In  order  to  pro- 
tect the  rights  of  the  contractor  and  to  secure  the  Department  against 
loss  from  overpayment  on  such  estimates,  it  became  necessary  to  make 
lin  estimate  in  detail  for  each  building.  The  price  of  all  kinds  of  ma- 
terial and  labor  had  to  be  determined,  the  price  for  each  class  of  mate- 
rial used  on  all  of  the  buildings  to  be  the  same  for  ed;ch,  and  the  amount 
apportioned  to  each,  so  arranged  that  th,eir  sum  should  equal  the 
contract  price  for  all.  As  no  detailed  estimate  for  any  of  the  buildingH 
had  been  prepared,  this  proved  to  be  difficult  and  entailed  a  great  deal 
of  hiird  work.  Had  I  not  had  the  price  of  material  and  labor,  based  on 
the  experience  of  an  accomplished  officer  of  the  Department  at  one  of  the 
largest  arsenals,  the  problem  would  have  been  almost  indeterminate. 

K  information  in  regard  to  the  prices,  that  prevail  for  material  and 
labor  in  general  use  at  the  large  establishments  could  be  supplied  to 
the  commanding  officers  of  smaller  arsenals,  not  ofbener  than  once  a 
year,  I  believe  it  would  prove  to  be  a  great  benefit.  The  cost  of  all 
work  of  the  same  character  would  approach  uniformity  throughout  the 
Department.  Officers  undertaking  work  without  experience  would  be 
in  possession  of  reliable  data  with  which  they  coiQd  form  an  idea  of 
what  should  be  a  reasonable  cost  of  such  work  and  be  relieved  of  great 
anxiety  at  the  outset.  Estimates  in  detail  having  been  prepared,  the 
making  up  of  estimates  for  partial  payments  was  greatly  simplified  and 
complete  protection  against  overpayments  was  secured. 

The  amount  apportioned  for  the  construction  of  each  building  under 
the  contract  was  as  follows : 

Storehouse $91, 373. 20 

Commanding  ofEicer^s  quartijrs 21, 170. 33 

Office 10,865.54 

Guardhouse , 3,954.92 

Shop  and  chimney *. 14, 441. 12 

Stable  and  shed 4,525.19 

Barracks 10,750.10 

Married  men's  quarters 8, 492. 90 

Magazine 5, 748. 70 

Total 171,322.00 

MOBTAB. 

ISTeat  Portland  cement  was  nsed  in  the  construction  of  the  sewerage 
system. 

The  foundations  of  the  storehouse  are  laid  in  mortar  composed  of 
black  diamond  cement  and  sand,  one  part  cement  to  two  parts  clean, 
sharp  sand.  For  the  superstructure  of  this  building,  foundations  and 
walls  of  all  other  buildings,  the  mortar  was  composed  of  one  part  black 
diamond  (Louisville,  KyJ  cement,  one  part  lime,  and  two  parts  sandL 
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Tlie  Louinville  Cement  Company  requested  that  the  cement  be  inspected 
At  their  works  before  shipment^  so  as  to  prevent  loss  to  them  by  return 
freight  on  rejected  packages.  As  this  could  not  be  done,  the  con- 
tractor, at  my  suggestion,  employed  experts  to  inspect  the  cement  at 
the  mills  before  shipment  to  this  arsenal.  Certificates  of  inspection 
were  forwarded  with  each  lot;  samples  from  each  lot  received  were 
rareluUy  inspected  and  tested  for  tensile  strength.  So  far  the  black 
diamond  cement  has  proved  to  be  uniformly  good. 

The  following  instructions  were  given  the  inspector  in  regard  to  the 
slacking  of  the  lime  and  the  mixing  of  mortar  for  use  on  aU  the  build- 
ings, viz: 

The  ot^inary  method  of  slacking  lime  consists  in  placing  the  lumps  in  layers 
6  or  8  inches  deep  in  either  a  water-tight  box  or  a  basin  formed  in  the  sand,  to  be 
noed  in  mixing  the  mortar,  and  pouring  upon  the  lumps  a  quantity  of  water 
frwn  one  to  three  times  the  volume  of  the  lime.  The  proper  proportion  of  water  to 
h»*  luied  with  the  lime  depends  entirely  u^on  its  nature  and  onaracteristics,  and  can 
only  be  determined  by  actual  experiment.  The  object  to  be  attained  is  the  thor- 
oQifh  Blacking  of  the  lime  mihout  stirring  or  the  addition  of  moVe  water  and  the 
formation  of  a  thick  lime  paste.  The  lime  paste  must  be  thick  and  unctuous;  thin 
l»aste  that  flows  easily  like  cream  is  not  desirable  and  will  not  be  accepted.  Whilst 
slacking  stirring  of  the  mass  or  the  addition  of  more  water  injures  the  product; 
neither  will  be  necessiury  if  proper  care  and  good  judgment  is  used  at  the  beginning 
of  the  operation.  Practices  of  this  kind  will  not  be  tolerated.  A  competent  work- 
man mnsi  be  in  charge  of  this  part  of  the  work.  Covering  the  bed  of  lime  with  a 
tarpanliny  or  with  a  layer  of  sand,  retains  the  heat  and  accelerates  the  slacking. 
AU  lime  necessary  for  any  required  quantity  of  mortar  should  be  slacked  at  least 
one  dar  before  iti^  incorporated  with  the  sand;  after  this  the  sand  (in  the  propor- 
tion of  two  to  one  of  lime  paste)  should  be  spread  evenly  over  the  paste  and  the 
ingredients  thoroughly  mixed  with  a  shovel  or  hoe,  a  little  water  being  added 
ocra«ionally  if  the  mortar  is  too  stilf.  One  barrel  (230  pounds)  of  lime  should 
make  about  8  cubic  feet  of  stiff  paste. 

Mortar  in  the  above  condition  shonld  be  kept  at  least  seven  days;  at  the  end  of 
whieh  time  the  cement  can  be  added  in  the  proportion  of  three  of  mortar  to  one  of 
if^menty  to  be  incorporated  in  such  a  manner  that  the  cement  shall  be  uniformly 
di»tri bated  throughout  the  whole  mass. 

These  instructiQns,  have  been  rigidly  enforced;  also  samples  of  the 
mortar  in  daily  use  were  taken  from  the  mortar  boards  every  day  and 
made  into  bricquettes,  which  were  tested  for  tensile  strength  after  ex- 
ptxsore  for  periods  of  time  varying  from  seven  days  to  six  mouths. 
The  results  of  these  tests  are  shown  in  the  attached  diagram  (Plate  i), 
alsto  the  tensile  strength  of  neat  Portland  cement  and  neat  black  dia- 
mond cement,  determined  by  tests  made  here,  together  Avith  strength 
of  cement  mortar  prepared  for  use  on  the  foundation  of  the  storehouse. 

The  results  are  compiled  from  the  breakage  of  about  2,000  bricquettes 
and  repre^sent  the  fair  average  strength  of  the  mortars  in  daily  use  at 
thiis  arsenal.  The  neat  cements  were  made  into  bricquettes  and  allowed 
to  set  in  the  air;  samples  so  formed  were  tested  at  the  end  of  twenty- 
four  hours.  Those  tested  at  the  end  of  one  week,  one,  two,  four,  and 
six  months  were  placed  in  water  some  time  previous  to  the  breakage. 
It  was  noticed  that  neat  Portland  cement  had  about  the  same  tensile 
strength  whether  the  bricquettes  were  allowed  to  remain  in  the  open 
air  or  water,  but  bricquettes  of  black  diamond  cement  showed  a  de- 
cided increase  of  strength  when  allowed  to  stand  in  water  after  setting. 
As  the  foundations  of  the  storehouse  were  laid  in  the  fall  and  winter 
months,  daring  the  prevalence  of  a  great  deal  of  wet  weather,  bric- 
qaetteH  of  the  mortar  in  use  were  made  and  allowed  to  remain  in  water 
until  tested,  so  that  their  condition  might  be  as  near  as  practicable  the 
same  as  that  of  the  mortar  in  the  walls;  bricfiuettes  of  the  same  mortar 
exposed,  to  the  air  were  also  tested. 

Bricquettes  of  mortar  composed  of  one  part  black  diamond  cement, 
one  part  lime  x>£^stey  and  two  parts  of  sand  were  tested  after  remaining 
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ill  the  air  and  after  remaining  in  water,  the  latter  showing  a  percepti- 
ble increase  in  strength  over  the  former,  and  it  is  believed  they  repre- 
sent a  fair  average  strength  of  the  mortar  nsed  in  the  walls  of  all 
superstrnctures. 

IRON  WORK. 

The  columns  for  the  first  and  second  story  of  the  store-house  were 
made  by  the  Oahill  Iron  Works  at  Chattanooga,  Tenn.,  and  were  care- 
fully inspected.  They  appear  to  be  castings  of  tough  gray  iron,  straight 
and  smooth  and  of  uniform  section.  Having  no  means  of  tesnng  sam- 
ples for  tensile  or  crushing  strength  this  test  had  to  be  omitted,  but 
careful  calculations  made  with  Hodgsen's  formula  and  formula  taken 
from  the  Ordnance  Manual  show  that  they  are  abundantly  strong,  the 
factor  of  safety  being  above  six.  The  girders,  formed  of  two  steel 
I-beams,  were  made  by  Carnegie,  Phipps  &  Co.,  Pittsburgh,  Pa.,  each 
beam  being  stamped  with  the  name-of  the  makers.  Careful  inspection 
of  them  were  made  and  they  apx)ear  to  come  up  to  the  specifications  in 
all  respects. 

STONE. 

With  the  exception  of  the  foundations,  the  stone  used  in  the  con- 
struction of  all  the  buildings  is  an  oolitic  limestone,  taken  from  the 
quarry  near  Bowling  Green,  Ky.  When  first  quarried  this  stone  is  a 
light  brown  or  dove  color,  changing  t/O  a  light  gray  (nearly  white)  color 
when  thoroughly  seasoned.  It  is  quite  soft  and  porous  when  taken 
from  the  quarry,  absorbs  water  freely,  and  hardens  on  exposure  to  the 
weather.  When  laid  in  the  walls  with  a  mortar  comx)osed  of  lime, 
cement,  and  sand  stains  soon  make  their  appearance  on  the  outer  sur- 
face. In  some  cases  the  stone  appears  to  be  coated  with  a  thin  deiK>sit, 
almost  black  in  color.  These  stains  disappear  under  the  continual 
action  of  the  weather.  The  first  appearance  of  these  stains  caused 
some  alarm  for  fear  they  might  prove  to  be  permane^it,  and,  believing 
they  were  due  in  a  great  measure  to  the  pressure  of  the  cement  in  the 
mortar,  the  idea  of  abandoning  the  use  of  the  cement  was  entertained, 
but  I  observed  that  pure  lime  mortar  also  stained  the  stone,  and  as 
strength  was  an  important  item  I  concluded  it  was  advisable  to  retain 
the  cement.  Experience  here  leads  me  to  believe  mortar  stains  on  this 
variety  of  limestone  are  not  permanent  in  character,  and  that  all  such 
stains  wijl  disappear  in  time  if  care  is  used  in  the  selection  of  the  Qtone. 
The  stone  carries  quite  a  large  percentage  of  petroleum.  Someappears 
to  be  saturated  with  this  substance.  It  can  always  be  detected  by  its 
dark  color  and  odor.  Such  stone,  although  apparently  of  good  qusJity, 
should  be  rejected  or  not  placed  in  the  walls  until  after  it  has  been 
thoroughly  seasoned.  This  process  may  be  shortened  during  tiie  sum- 
mer months  by  keeping  the  stone  saturated  with  pure  water  and  ex- 
posure to  the  rays  of  the  sun.  Adoi)ting  this  precaution,  fears  of  mor- 
tar stains  on  this  stone  should  not  prevent  the  use  of  cement  where 
strength  in  construction  is  desirable. 

On  the  completion  of  the  present  contract  with  Prank  Goodwin  the 
appropriation  of  $200,000  for  this  arsenal  will  be  expended,  and  all  of 
the  work  contemi)lated  by  the  Department  will  have  been  completed. 

Provision  should  be  miwle  for  quarters,  fences,  roads,  walks,  grading 
grounds,  shade  trees,  fertilizers,  water  supply,  gas  mains,  etc. 
Respectfully, 

Isaac  Arnold,  Jr., 
Major,  Ord.  Dept.y  U.  8.  Army^  Commanding, 

(5266-'91.) 
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EEPOBT  OF  THE  PBIXCJFAL  OPERATIONS  OF  THE  ROCK  ISLAND  ARSE- 
KAL,  ILL.,  FOB  THE  FISCAL  TEAR  ENDING  JUNE  30,  1891, 

BOCK  ISLAND  BBIDGE. 

Daring  the  latter  i)ortion  of  the  fiscal  year  the  upper  or  railroad  deck 
of  the  main  span  of  the  Eock  Island  bridge  was  renewed  by  substitut- 
ing a  built  iron  floor  beam  for  the  rolled  iron  beams,  and  iron  stringers 
fur  the  wooden  stringers  and  wooden  floor  beams  composing  the  same. 

The  two  elevated  shore  spans  were  also  renewed  by  substituting 
heavier  channel  bars,  in  the  lower  chords,  for  those  in  use,  and  the 
building  of  an  iron  deck ;  all  this  in  accordance  with  the  act  of  Congress 
approved  August  30,  1890,  appropriating  $68,000  therefor. 

These  improvements  were  rendered  necessary  by  the  increased  weight 
<>f  the  modem  railroad  rolling  stock,  as  well  as  by  the  decayed  condi- 
tion of  the  supporting  timbers. 

The  change  has  m^e  this  deck  perfectly  safe  for  the  passage  of  the 
heaviest  engines  and  trains,  and  gives  this  portion  of  the  structure  a 
very  handsome  appearance. 

The  contractors  for  the  work  upon  the  main  spans  of  the  bridge,  the 
Ph<Bnix  Bridge  Company,  of  Philadelphia,  in  their  renewal  work  sus- 
pended hangers  from  the  top  chords,  so  as  to  hold  up  one  or  two  panels 
of  the  railroad  deck  while  taking  out  the  old  crossbeams  and  putting 
in  the  new  beams  and  stringers,  thus  interrupting  the  travel  upon  the 
bridge  for  only  a  few  minutes  at  a  time. 

The  old  beams,  with  few  exceptions,  were  removed  intact,  by  cutting 
out  enough  of  the  filler  in  one  of  the  columns  of  each  opposite  pin,  so  as 
to  allow  the  old  beam  to  'drop  down  and  out. 

The  new  beams  and  stringers  were  then  placed  in  position,  and  par- 
tially riveted  up. 

In  this  way  the  work  progressed  at  the  rate  of  about  four  panels  i)er 
day;  evenly  and  expeditiously. 

The  erection  of  the  ironwork  was  followed  by  the  riveting  and  paint- 
ing, every  field  rivet  in  the  entire  structure,  as  well  as  many  shop  rivets, 
was  carefully  tapi>ed  and  inspected. 

Some  old  cracks  in  the  vertical  columns  were  brought  to  light  during 
a>nstmction  and  carefully  noted  down,  but  none  are  considered  serious. 

The  contractor  for  the  work  upon  the  shore  spans,  the  Lassig  Bridge 
and  Iron  Works,  of  Chicago,  HI.,  while  renewing  this  upper  deck  held 
up  their  spans  by  staging  or  fiadse  work. 

In  each  span  sJl  the  pins  were  found  to  cut  the  channel  chords  more  or 

less,  and  they  were  all  replaced,  with  the  exception  of  the  four  end  pins, 

which  were  corroded  and  worn  in  to  such  an  extent  as  to  prevent  their 

removal  without  ii\jury  to  the  adjacent  parts. 

117 


118         '  iJEPORt   OlP  THE   CHIEF   OP   ORDNANCE. 

The  north  shore  span  was  found  to  be  on  one  lower  chord,  abont  1 
inch,  and  on  the  other  If  inches,  below  a  level  line,  and  was  necessarily 
left  in  the  same  position. 

The  south  shore  span  had  a  camber  of  about  one-half  inch,  which  was 
maintained. 

After  the  completion  of  the  renewal  of  the  deck,  the  Eock  Island 
Eailroad  Company  placed  their  ties  and  guards  in  position  and  painted 
them;  at^he  same  time  we  placed  in  position  the  new  copper  work  for 
draining  off  the  water,  and  for  the  protection  of  the  wagon  traffic  on 
roadway  below  from  the  dropping  of  the  engines  and  the  cars. 

This  copper  protection,  as  shown  in  detail  in  PI,  vin,  was  nearly 
all  made  from  the  copper  taken  from  the  old  deck,  and  has  thus  far 
worked  very  satisfactorily. 

The  new  locks  for  the  draw  are  strong,  light,  and  easily  worked. 

The  iron  in  the  entire  structure  was  carefolly  inspected  by  officers  of 
the  Department,  and  all  tests  show  it  to  have  an  elastic  limit  in  excess 
of  the  requirements — ^25,000  pounds  per  square  inch — and  a  tensile 
strength  of  fidom  48,000  to  52,000  pounds,  according  to  its  class. 

The  iron  for  the  main  spans  was  manufactured  by  the  Phoeuix 
Bridge  Company,  that  for  the  two  shore  spans  by  Carnegie,  Phipi>s 
&Oo. 

All  the  work  was  done  in  a  first-class  manner,  and  was  carried  on 
with  but  very  little  interruption  to  the  railroad,  wagon,  and  foot  traffic, 
and  no  accidents  occurred  of  any  moment. 

An  extra  guard  was  placed  upon  the  bridge  to  stop  the  wagon  traffic 
when  beams  were  being  raised  or  lowered,  and  to  assist  in  the  care  of 
frightened  horses. 

Other  repairs  incident  to  renewing  the  upper  structure  of  the  bridge, 
such  as  repairing  the  roof,  floors,  and  ceilings  of  the  engine  and  boiler- 
room,  new  supporting  platforms  at  operating  apparatus  at  ends  of  the 
draw,  were  made,  in  a  substantial  manner. 

The  Western  Union  Telegraph  Company  replaced  their  tower  for  sup- 
porting the  wires  upon  the  draw  span  by  a  lower  and  stronger  struc- 
ture, better  adapted  to  the  increased  service  now  rendered  necessary. 

The  Daveni)ort  and  Eock  Island  Street  Eailroad  Company,  having 
adopted  an  electric  system  for  the  propulsion  of  their  cars,  the  power 
house  of  which  is  in  Eock  Island,  have  placed  a  system  of  safe  and  sightly 
brackets  upon  the  upper  chords  for  carrying  their  power  wires  over  the 
bridge;  these  wires  pass  through  a  cut-off  switch  at  tixe  south  abutment, 
Miiich  is  under  the  direct  control  of  our  guard.- 

The  People's  Light  and  Fuel  Company,  of  Moline,  lU.,  whose  wires  also 
cross  the  bridge,  will  be  required  to  replace  their  present  inadequate 
brackets  on  the  upper  west  chord  by  similar  brackets,  and  a  switch  tor 
use  in  case  of  accidents,  or  danger  from  live  wires. 

The  entire  bridge  needs  painting,  for  its  preservation  as  well  as  for 
its  appearance,  which  latter  fact  is  strongly  brought  out  by  contrast  of 
the  newly  painted  surfaces  with  the  old  parts.        * 

On  the  wagon  bridge  floor,  the  j)lanking  between  the  tracks  has  been 
partially  renewed,  as  far  as  the  appropriation  for  the  care  and  preser- 
vation of  the  bridge  would  permit,  and  it  will  probably  last,  with  minor 
repairs,  until  a  new  appropriation  can  be  made. 

The  wooden  beams  sui)porting  this  floor  have  been  tiu^ned  over  in 
former  repairs  and  are  rotten  and  very  unsafe;  they  should  be  replaced 
by  steel  beams,  which  would  allow  repairs  of  the  wagon  floor  to  be 
made  with  partial  instead  of  total  interruption  of  the  heavy  traffic  ou 
this  part  of  the  bridge. 


REPORT  OP  THE  CHIEF  OP  ORDNANCE. 


119 


As  it  is  of  vital  importance  that  this  change  be  made  so  accidents 
may  not  occur,  I  wonld  respectfully  request  that  the  attention  of  Con- 
gress be  called  to  this  matter,  tor  if  the  renewal  is  deferred  too  long, 
there  is  liability  of  a  startling  and  serious  accident  occurring. 

The  following  is  an  abstract  of  the  travel  over  the  bridge  during  the 
year: 
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DRAW  PIER. 

The  work  commenced  at  the  end  of  the  preceding  fiscal  year  of  re- 
placing the  worn-out  wooden  structure  connecting  the  upi)er  and  lower 
I>rotectiou  i>iers  with  the  center  pier  of  the  draw  by  one  made  of  stone 
iiaSf  during  the  fiscal  year,  been  completed  in  a  very  satisfactory  manner. 

The  cofter  dam  used  in  the  course  of  its  construction  has  been  removed, 
and  the  wooden  rests  at  the  ends  of  the  pier,  which  had  become  rotten, 
have  been  replaced  by  new  timbers. 

A  neat  and  substantial  house  of  corrugated  iron  has  been  erected 
npon  this  pier  for  the  storage  of  tools,  etc.,  making  at  the  same  time  a 
commodious  workshop  for  the  repairs  incident  to  the  bridge  work. 

RECONSTRUCTION  OP  THE  WATER-POWER  DAM  WALL. 


The  work,  commenced  under  such  adverse  circumstances  the  pre- 
\ioQs  year,  of  reconstructing  the  arsenal  water-power  dam  wall,  has 
progressed  the  past  year  in  a  very  satisfactory  manner. 

There  have  been  purchased  some  4,975  cubic  yards  of  sandstone,  from 
Berea,  Ohio,  2,950  barrels  of  Dyckerhoff  cement,  and  266,000  hard  brick ; 
and  there  has  been  laid  in  the  wall  some  6,607  cubic  yards  of  sandstone. 

The  wall  has  all  been  finished  with  the  exception  of  the  brick  arches, 
the  concrete  filling,  and  the  top  course  of  stone  laid  upon  these ;  the 
work  upon  this  x)ortion  is  progressing  at  a  very  rapid  and  satisfactory 
rate,  so  that  by  the  end  of  the  working  season  there  will  not  remain 
much  to  be  done  upon  it. 

All  the  sills  and  gates  have  been  made  and  are  in  place;  the  screens 
are  in  course  of  construction,  and  will  be  finished  in  time  to  be  set  in 
place  when  the  pool  is  bare  of  water  occasioned  by  the  construction  o^ 
the  coffer  dam  in  the  water-power  pool  above. 

One-quarter  of  the  temporary  dam  has  been  removed,  and  as  soon  as 
the  water  is  drained  off  itls  proposed  to  remove  the  remainder  of  it,  so 
that  some  time  during  the  coming  fiscal  year  the  dam  will  once  more  be 
ready  to  8iipi>ly  our  shops  with  power. 
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IMPROVEMENTS  OF  THE  WATER-POWER  POOL. 

iTothing  lias  been  done  in  the  past  year  in  regard  to  the  improvement 
of  the  water-power  pool,  with  the  exception  of  making  an  accurate  sur- 
vey of  the  ground  where  it  is  proposed  to  work,  in  order  to  determine 
location  of  the  general  line  of  the  coffer  and  in  hauling  from  the  pier 
such  lumber  and  rods  as  were  saved  from  the  coffer  used  there  and 
which  will  be  of  service  in  the  work  at  the  pool, 

^  SHOP  K. 

During  the  past  year,  beyond  the  cutting  of  144  feet  of  flagging  for 
the  sidewalks,  all  tide  work  upon  this  building  has  ceased. 

STOREHOUSE  K. 

During  the  past  year  the  stone  walls  finishing  the  third  story  were  laid. 

The  roof  finished  and  gutters  and  down  spouts  put  in,  this  work  be- 
ing  a  duplicate  of  similar  work  on  storehouse  A. 

At  present  work  is  in  progress  to  finish  tMe  windows  and  doors  to 
protect  the  building  from  the  weather. 

Owing  to  the  formation  of  the  ground,  an  appropriation  is  asked  for 
to  complete  the  grading,  flagging,  ana  drainage  of  the  ground  sur- 
rounding this  storehouse. 

The  shipments  now  being  made  from  this  arsenal  overtax  the  capac- 
ity of  the  only  storehouse  finished,  and  if  this  is  connected  with  the 
other  by  rail,  as  contemplated  in  the  general  plan  of  the  arsenal,  the 
service  of  this  storehouse  would  aid  greatly  in  the  handling  of  ordnance 
stores. 

These  storehouses  are  admirably  planned.  Last  winter  during  the 
Indian  campaign  we  were  able  to  load  at  storehouse  A,  in  less  than 
one  hour,  a  carload  of  arms  and  ammunition  and  have  them  started 
on  their  way  to  the  troops  in  the  field. 

The  only  thing  lacking  in  them  is  a  system  of  lighting,  which,  if  the 
electric  transmission  of  the  power  at  the  dam  is  adopted,  can  readily 
be  supplied  from  there. 

During  the  past  year  1,484  issues  were  made  to  the  Army,  IS'avy,  and 
militia,  and  receipts  from  the  same  sources  amounted  te  426. 

GENERAL  OARE,  PRESERVATION,  AND  IMPROVEMENT. 

The  great  area  of  the  arsenal,  the  number  of  its  buildings,  and  the 
length  of  its  walks  and  roads  prevent  any  great  amount  of  special  work 
being  done  under  this  head  with  the  limited  appropriations  available 
for  this  purpose. 

As  the  buildings  grow^lder  it  will  require  a  larger  sum  each  yiear 
to  keep  them  in  a  good  state  of  preservation.  Private  corporations  and 
individuals  consider  that  1  per  cent  of  the  cost  of  a  building  is  a 
small  enough  sum  to  spend  in  repairs,  and  I  can  but  urge  that  the  ap- 
propriations under  this  head  be  materially  increased.  If  it  is  not  done 
now  it  will  only  be  a  question  of  time  when  a  much  larger  appropria- 
tion will  be  necessary  to  preserve  the  buildings. 

During  the  past  year,  with  the  limited  appropriations,  all  of  the  build- 
ings have  been  examined,  and  where  it  was  possible  the  doors  and 
windows  have  been  painted,  the  roof  repaired,  and  the  masonry  re- 
pointed. 
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The  main  avenue  lias  been  remaeadamized  for  1,000  feet,  repairs 
made  in  the  macadam  nx>on  Fort  Armstrong  avenne,  the  fences  have 
lN*en  painted,  railroad  track  weeded,  trees  planted  where  old  ones  had 
died  out,  the  bridge  over  the  water-power  canal  replanked  and  strength- 
ened, gutters  rebuilt,  and  sidewalks  raised  upon  the  main  avenue. 

MANUFACTURES. 

During  the  year  the  equipment  plant*of  Watervliet  Arsenal  has  been 
transferred  here,  and  all  the  work  formerly  done  there  is  now  included 
in  our  manufactures. 

It  has  taken  a  little  time  to  get  sufficient  numbers  of  skilled  harness- 
makers  here^  but  by  making  judicious  selections  we  have  succeeded  in 
fully  equippmg  our  shops  and  are  now  prepared  to  execute  all  orders 
given  us. 

The  standard  of  the  work  turned  out  has  improved,  and  no  com- 
plaints of  any  kind  have  been  heard  by  us. 
Bespectfully, 

M.  W.  Lyon, 
Captain.  Ord.  JDept.  Commanding, 
(595a-Vl.) 


Appendix  12. 


BEPOBT  OF  PRINCIPAL  OPERATIONS  AT  WATEBVLIET  ARSENAL  FOB 

THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891, 

(Two  plates.) 

THE  GUN-FAOTORY  BUILDINa. 

The  north  wing  and  central  section  of  this  buUding  has,  during  the 
year,  been  completed  from  the  condition  in  which  it  was  at  the  begin- 
ning of  the  year,  as  noted  in  Appendix  12,  Chief  of  Ordnance  report 
of.  1890,  excepting 

The  shrinkage  pitj  upon  which  work  has  been  slowly  prosecuted,  await- 
ing an  appropriation  to  complete  it  and  for  a  farther  consideration  of 
the  design  of  the  ftimaces.  An  appropriation  of  $14,000  for  frame 
work  and  adjustable  platforms  and  for  drainage  of  the  pit  was  made 
during  the  last  session  of  Congress,  and  now  the  work  is  being  pushed. 
The  furnaces  are  being  set  and  connected  with  the  flues  to  the  main 
stack,  and  the  platforms,  stairs,  holding  frames  and  supports  for  tbe 
guns  are  partly  in.  The  20  inch  drain  which  connects  at  its  upper  end 
with  a  tunnel  from  the  pit  23  feet  under  the  shop  floor,  and  at  ite  lower 
end  with  the  new  drainage  system  to  the  riVfer,  is  partly  laid  and  will 
be  finished  this  autumn.  The  tunnel  will  take  longer  to  finish,  but  it 
has  been  commenced  and  the  prospects  for  getting  through  with  it  this 
calendar  year  are  good. 

The  steam-power  plant,  cranes,  shafting,  belting,  heating  pipes,  electric- 
light  plant  for  north  wing  and  center  have  all  been  completed. 

The  machine  tools  for  this  wing  have  all  been  delivered,  set  up,  and 
at  work,  except  seven  large  turning  and  boring  lathes  for  8-inch,  10- 
inch,  and  12-inch  guns,  and  five  turning  and  finishing  lathes  for  the 
same  calibers,  two  jacket  lathes,  and  one  rifling  machine.  These  are 
contracted  for,  and  three  of  the  large  boring  lathes  should,  by  the  terms 
of  the  contract,  have  been  at  work  by  August  1,  while  at  this  date 
(September  1)  only  one  is  at  work,  so  much  behind  are  the  contractors 
m  their  deliveries. 

Oun  work, — ^The  shop  was  started  up  and  the  tools  set  at  work  first 
on  !N^ovember  9, 1890,  and  work  on  seacoast  and  siege  guns  has  been 
pressed  since  to  the  fullest  capacity  of  the  plant.  The  lack  of  large 
boring  and  turning  lathes  of  course  cripples  the  shop  and  reduces  the 
output,  but  the  three  old  lathes  in  the  small  gun  shop  have  enabled  us 
to  complete  the  12-inch  gun  during  the  year,  work  on  which  was  com- 
menced in  the  preceding  year;  also  a  10-inch  cast-iron  wire-wound  gun 
and  a  12-inch  steel  mortar  were  completed  and  sent  to  Sandy  Hook.  A 
10  inch  steel  wire- wound  gun  is  in  process  of  construction,  but  has  been 
delayed  by  the  non-receipt  of  the  jacket  from  the  contractors.  Twelve 
8-inch  guns  are  well  alcmg,  and  it  is  lioped  to  have  them  finished  by  the 
end  of  February  next.    Four  10-inch  guns  are  being  worked  on,  and 
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another  12-iiich  gun.    The  forgings  for  other  guns  of  these  calibers  will 
be  taken  up  as  they  are. delivered  by  the  contractors. 

Work  18  also  going  on  principally  in  the  small  gun  shop  on  twenty-live 
3J2*ineh  field  guns,  ten  5-inch  siege  guns,  ten  7-inch  siege  howitzers,  and 
two  field  guns  of  experimental  pattern.  Orders  are  now  outstanding 
for  the  Gonstmction  here  of  113  pieces  of  ordnance  of  all  calibers. 

The  south  toing. — ^The  original  plan  contemplated  a  central  section 
1^  feet  long,  containing  the  shrinkage  pit,  steam  plant,  small  forge, 
Rhop,  ofilces,  etc.,  with  two  wings  400  feet  long  containing  the  machine 
tools.  The  center  section  and  north  wing  have  been  built,  but  not 
until  list  scHsion  were  the  fonds  appropriated  for  the  south  wing.  This 
wing  is  to  be  30  feet  wider  than  the  present  one  to  admit  of  building 
guns  of  a  higher  caliber  tlian  12-inch,  and  wil^  have  an  80-ton  crane, 
with  lighter  cranes  in  the  west  aisle;  also  a  number  of  heavy-gun  lathes 
longer  than  those  in  the  north  wing.  Under  an  appropriation  of  $320,000, 
made  August  18,  1890,  contract  were  entered  into  for  the  crane,  4 
taming  and  boring  lathes,  6  turning  and  finishing  lathes,  and  1  rifling 
machine  for  the  south  wing. 

On  February  24, 1891,  a  further  appropriation  was  made  of  $268,000 
for  machinery,  tools,  power  plant,  etc.,  to  complete  the  equipment  of 
the  south  wing.  Advertisements  for  bids  were  issued,  and  bids  were 
recrived  and  opened  on  July  14  for  2  turning  and  boring  lathes,  1 
thfeading  and  slotting  machine,  2  large  jacket  lathes,  and  46  other 
smaller  machine  tools,  consisting  of  lathes,  cylinder  boring  tools,  verti- 
cal boring  and  turning  mills,  slotters,  planers,  shapers,  drills,  milling 
machines,  grinding  machines,  and  screw  machines  needed  for  gun  work, 
imd  contracts  were  made  with  different  parties  for  their  construction  • 
and  delivery. 

In  the  same  bill  was  an  appropriation  of  $248,743  for  the  erection  of 
the  sonth  wing,  inclusive  of  ways  for  traveling  cranes. 

Advertisement  for  bids  for  the  work  was  issued,  and  the  bids  opened 
on  May  21,  and  contracts  made.  Work  has  been  in  progress  erecting 
the  boUding  since.  So  far  the  work  has  been  well  done,  and  it  is  ex- 
pected that  the  masonry  work  will  be  finished  before  freezing  weather. 
The  roof  can  be  rapidly  put  on  and  work  inside  be  carried  on  in  the 
winter.  The  plan  of  the  south  wing  of  the  building  is  shown  on  PL  i. 
nie  designs  of  the  large  lathes,  specifications,  etc.,  of  machine  tools, 
have  before  appeared  in  annual  reports;  I  therefore  submit  the  above 
brief  r£sum^  of  the  progress  of  the  work  without  any  designs  ap- 
pended. 

The  manufacture  of  projectiles  has  been  carried  on  during  the  year 
to  the  fiiUest  extent  of  the  rather  limited  plant.  This  has,  however, 
been  considerably  increased  lately.  In  the  fortification  bill  of  August 
14,  1890,  $10,000  was  appropriated  for  "  increase  of  machinery  and 
plant  for  the  manufacture  of  projectiles  and  for  castings  needed  in 
emrent  work  of  gun  fabrication."  This  money  has  been  expended  in 
the  purchase  of  tools  and  fixtures  for  finishing  and  handling  projec- 
tfles,  also  in  enlarging  and  practically  rebuilding  the  small  inconvenient 
bronze  foundry,  in  lighting  and  ventilating  the  iron  foundry  building, 
and  in  connecting  it  with  the  finishing  shop  by  a  tramway  carried  undei^ 
the  railroad  bank.  This,  by  the  addition  of  the  new  cui)ola,  increases 
greatly  our  foundry  capacity,  and  the  new  machine  tools  permit  of 
finishing  the  castings.  Nine  thousand  eight  hundred  and  sixteen  pro- 
jectiles of  different  calibers  have  been  cast,  and  about  5  tons  of  machine 
castings  additional. 

Field  caissons,  battery  wagons  irlth  forges  and  limhers, — ^Tlie  ma^-hine 
and  carpenter  shops  have  been  fully  engaged  in  the  fabrication  of  these 
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field  caissons  a^d  battery  wagons  and  other  implements  and  equip- 
ments for  the  artillery  arm.  An  order  was  received  in  October,  189(), 
for  25  caissons,  50  limbers,  6  combined  battery  wagons  and  fotges  with 
all  their  tools  arid  equipment.  These  wiU  be  finished  by  the  end  of 
September.  The  list  of  articles  fabricated  appended  to  this  report 
gives  the  other  articles  made  daring  the  year. 

N'ew  water-service  system. — In  the  sundry  civil  bill  of  August  30, 1890, 
there  was  an  appropriation  of  $5,542  for  this  work.  Advertisement 
for  bids  was  made  first  October  6, 1890,  and  a  contract  was  made  with 
Charles  Brown;  he  failed  in  the  performance  of  his  contract,  and  the 
work  was  the  second  time  bid  for  May  1, 1891,  and  the  contr^t  was 
given  out,  and  the  work  completed  in  June,  1891. 

Seven  hundred  and  sixty  feet  of  8-inch  pipe,  985  feet  of  6-inch  pipe,  and 
1,415  feet  of  3  and  4  inch  pipe  was  laid  and  7  hydrants  set.  This  connects 
the  arsenal  with  the  West  Troy  Waterworks  Company's  supply  and  gives 
a  head  of  about  70  pounds  square-inch  pressure,  fdxnishmg  a  security 
against  fire,  and,  where  it  passes  only  through  the  new  pipes,  a  supply  of 
potable  water.  A  well  was  also  dug  on  the  bank  of  the  river  and  con- 
nected with  it  by  a  12-inch  pipe,  from  which  the  supply  for  manufactur- 
ing purposes  is  pumped  into  a  large  tank  on  the  MIL  The  pumping  is 
done  by  water  power  in  the  lower  shops.  A  filter  is  placed  in  the  well, 
and  the  system  is  so  arranged  that  either  the  to^vn  water  or  the  tank 
water  can  be  used  either  for  domestic  purposes  or  for  manufacturing  as 
is  desired.    The  specifications  for  this  work  are  sent  herewith. 

Neic  sewerage  and  drainage  system. — This  was  much  needed  here,  and 
^n  appropriation  of  $12,985  was  made  for  both  purposes  in  the  sundry 
civil  bill  of  August  30, 1890.  The  work  was  let  at  contract  October 
23, 1890,  after  advertisement,  and  was  worked  on  during  the  autumn 
and  winter,  and  was  finished  in  the  spring  of  1891.  Five  thousand 
two  hundred  and  eighty-five  feet  of  pipe  m  as  laid,  with  35  manholes, 
and  catch-basins  set  where  needed.  The  pipes  are  concentrated  at  one 
point  where  two  10-inch  pipes  pass  under  the  canal  and  run  to  the  river, 
giving  plenty  of  fell  for  free  drainage.  The  connection  with  the 
officers'  quarters  has  not  yet  been  made  but  is  progressing,  plenty  of 
funds  remaining  for  that  purpose.    The  specifications  are  appended. 

If  etc  macadamized  roads. — ^In  the  same  biU  an  appropriation  of  $10,000 
for  roads  was  made.  Advertisement  for  bids  resulted  in  a  contract, 
made  October  29, 1890.  Some  work  was  done  in  the  autunm,  but  it 
was  suspended  during  the  winter  and  resumed  in  the  spring,  and  the 
amount  that  the  appropriation  admitted  of  was  completed  in  June,  1891. 
Two  thousand  nine  hundred  and  thirty-three  lineal  feet  of  road,  441 
feet  of  sidewalk  flagging,  and  2,096  feet  of  gutters  were  laid.  Consid- 
erable paving  should  yet  be  done  to  the  roads.  This  is  a  rainy  climate, 
and  heavy  roads  have  in  the  past  been  an  inconvenience  at  this  arsenal. 
The  specifications  are  sent  herewith. 

Wa^h-room  and  sinks  for  the  gun  factory. — ^In  the  fortification  bill  of 
August  18,  1890,  an  appropriation  for  tliis  building  was  made,  the 
amount  being  $12,000.  It  was  contracted  for  in  Deceinber,  1890,  and 
was  built  in  the  winter.  It  consists  of  a  one-story  brick  building  con- 
necting the  large  and  small  gun  shops  by  a  passageway.  It  contains  a 
large  room  with  washing  troughs  with  hot  and  cx)ld  water.  Clothes 
closets  with  lock  and  key,  one  for  each  operative,  are  built  around  the 
wall.  Two  offices  for  timekeeper  and  subforeman  and  the  privy  for  the 
men  are  on  the  opposite  side  of  the  passageway.  The  power  trans- 
mission from  the  large  shop  to  the  small  one  is  overhead  in  this  pas- 
sage; also  the  electric-light  wires  and  steam  heating  pipes  piuss  from  one 
shop  to  another  through  this  passage.    Probably  another  privy  will 
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have  to  be  built  near  the  ^oath  end  of  this  long  shop.    A  plan  of  the 
building  is  shown  on  Plate  11^  and  specifications  are  appended  hereto. 

AddUian€U  railroad  sidings  and  scale  switch, — ^It  was  found  necessary 
to  have  more  sidings  to  prevent  delay  in  loading  and  unloading  cars^ 
also  to  move  the  scale  to  a  more  convenient  place  for  weighing,  and  in 
the  same  bill  of  1890  $2,800  was  allowed  for  the  purpose.  The  work 
was  done  by  contract  in  the  spring  of  1891.  A  new  siding  530  feet  long, 
and  a  scale  switch  360  feet  long,  with  all  the  necessary  switches  and 
conveniences  for  using,  was  provided  by  the  contactor,  and  the  scale 
was  removed  and  properly  set  anew.  It  greatly  facilitates  weighing 
and  switching. 

Ifew  steam  engine  for  machine  shop. — ^In  the  same  bill  above  mentioned 
was  an  appropriation  for  a  150  horse-power  engine  to  replace  the  old  one 
at  the  lower  shops.  A  Corliss  engine  and  some  shafting  and  pulleys 
were  put  in  by  contract  during  the  spring  of  1891.  It  has  worked  sat- 
isfactorily since  its  erection. 

Increased  faeilities  for  shipment  by  water. — One  of  the  most  desirable 
improvements  for  facilitating  work  at  the  gun  factory  is  proper  means 
•  for  shipping  and  receiving  heavy  guns  by  river.  There  had  been  pur- 
chased a  50-ton  hand-power  crane,  but  it  was  never  of  any  use  either  at 
the  wharf  or  anywhere  else.  It  was  planned  to  lengthen  the  reach  of 
this  crane  and  increase  its  capacity  to  60  tons,  and  to  set  it  on  the  wharf; 
also  to  dredge  the  bottom  along  the  wharf  and  out  to  the  river  channel^ 
to  give  all  the  depth  of  water  needed  for  shipping  the  heaviest  guns. 

The  dredging  was  kindly  done  at  my  request  by  the  U.  S.  Engineer 
Corps,  by  authority  of  Lieut.  Col.  Gillespie,  in  charge  of  the  river  and 
harbor  improvements  in  this  locality.  The  alteration  of  the  crane  is 
nearly  completed,  the  foundation  built,  and  the  crane  will  be  set  and 
the  work  completed  this  autumn.  A  12-inch  gun  can  then  be  swung 
from  a  railroad  car  onto  a  barge,  or  the  reverse,  and  a  very  necessary 
adjunct  to  the  gun  factory  will  thus  be  secured. 

General  improvements^  repairs^  and  preservation, — ^Much  work  has  been 
done  in  grading  grounds,  repairing  old  and  making  new  gravel  roads, 
and  repairing  fences  and  public  buildings.  Nine  thousand  cubic  yards 
of  earth  excavated  for  the  foundations  of  the  south  wing  of  the  gun- 
factory  building  was  hauled  and  used  in  filling  in  low  wet  ground, 
principaiUy  between  the  east  front  of  the  barracks  and  the  canal.  This 
Marshy  field  could  not  be  cultivated  and  has  heretofore  been  regarded 
as  injurious  to  the  health  of  the  x)ost.  Filling  and  grading  has  also 
been  done  on  the  east  of  the  h^ospital  and  on  t)ie  west  of  the  new  quar- 
ters- Oateh  basins  have  been  put  in  at  different  low  points  towards 
which  the  grounds  incline,  and  subdrains  are  laid  to  carry  off  the  water 
and  dr>'  the  soil.  All  this  will  improve  the  appearance  and  the  sanitary 
conditions  of  the  arsenal.  One  thousand  two  hundred  feet  of  new 
broken-stone  and  gravel  roads  have  been  laid  and  old  ones  have  been 
kept  in  repair. 

Issuing  and  receiving  stores  and  material  incident  to  a  large  arsenal 
and  consequent  upon  the  prosecution  of  a  good  deal  of  work  has  been 
efficiently  carried  on  during  the  year.  Also  the  great  amount  of  clerk 
work  necessitated  by  the  accountability  and  the  business  transactions 
has  been  done  by  the  skilled 'clerks,  at  the  expense  of  much  labor  and 
unvarying  industry. 
Bespectfolly, 

F.  H.  Parker, 
Lieut.  Col,.  Ord.  Dept.  U,  8,  Army.  Commanding. 
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APPENDICES  TO  REPORT  OF  PRINCIPAL  OPERATIONS  AT  WATSBFLIET 
ARSENAL  FOR   THE  FISCAL   TEAR  ENDED  JUNE  SO,   1891. 

Specifications  for  the  proposed  water-servioe  system  at  the  Watervliet  Arsenal, 

It  is  intended  to  reconstrnot  the  existing  water  system  at  the  aisenal  by  the 
addition  of  new  pipe  lines  in  such  a  manner  as  to  obtain  a  supply  from  the  mains  of 
the  West  Troy  Water  Works  Company;  also  to  furnish  a  supply  of  river  water  for 
manufacturing  purposes.  But  in  dividing  the  service  thus  it  is  intended  to  have 
such  connections  made  as  will  allow  at  any  one  time  to  draw  a  supply  either  fix»m 
city  water  or  river  water  through  the  whole- system.- 

The  supply  of  city  water  will  be  made  by  means  of  an  8-inch  main  and  a  4-inch 
"pass-by  "  at  A,  at  or  near  the  intersection  between  Sixth  avenue  and^  the  arsenal 
wall,  and  by  means  of  a  6-inch  connection  on  Broadway  at  B.  The  8-inoh  main  is 
to  be  provided  with  an  8-inch  gate  valve,  the  4-inch  "pass-by"  with  a  4-inch  icate 
valve  and  a  4-inch  water  meter,  and  the  6-inch  connection  on  Broadway  with  a 
6-inch  gate  valve.  The  new  8-inch  main  leads  first  in  a  southerly  direction  from  A 
to  C,  thence  in  an  easterly  direction  to  a  point,  D,  where  connection  with  the  present 
8-inch  main  must  be  made  by  means  of  a  Tee  and  two  8-inch  gate  valves. 

A  4-inch  connection  will  be  made  at  E  to  supply  a  hydrant.  Hi.  Another  4->iiich 
connection  at  F  will  supply  a  hydrant.  Ha,  while  a  2-inch  wrought-iron  pipe  connec- 
tion must  be  made  from  point  G  with  the  water  service  of  the  cottage  at  I.  •  , 

At  K,  near  the  intersection  of  the  existing  two  8-inch  pipes  running  in  opposite  * 
directions,  an  8-iuch  gate  valve  must  be  interposed  west  of  the  point  of  intersec- 
tion. 

At  L  a  6-inch  connection  must  be  made  from  the  existing  8-inch  pipe  to  a  hydrant, 
Ha.  At  a  point,  M,  near  the  wall  of  the  small  gun  shop  connection  must  bo  made 
with  the  4-inch  galvanized  wrought-iron  pipe  supplying  water  to  the  boiler,  and  a 
3-inGh  pipe  must  be  laid  therefrom  to  a  point,  N,  with  a  2^inch  nozzle  at  N  and  O 
for  the  water  supply  at  washroom  and  water  closets. 

A  2-inch  wrought-ii'on  pipe  connection  must  be  made  between  a  point,  P,  of  the  ex- 
isting 8-inch  pipe  and  the  east  wall  of  the  hospital,  where  it  is  to  be  jointed  to  the 
water  pipe  leading  into  the  building.  At  a  point,  R,  a  4-inch  connection  must  be 
made  with  a  hydrant,  H4. 

At  a  point,  S,  a  4-inch  gate  valve  must  be  interposed  into  the  pipe  leading  to  a 
hydrant  near  the  commanding  officer's  quarters.  At  a  point,  T,  a  4-inch  connection 
must  be  made  with  the  existing  8-inch  jiipe,  with  a  4-inch  pipe  leading  to  a  hydrant, 
Hft.  A  2-inch  pipe  connection  in  to  be  carried  from  that  point  to  tne  two  officers' 
quarters,  Qi  and  Q^.  This  latter  pipe  must  be  suitably  connected  with  the  water 
service  of  both  quarters. 

The  existing  water  main  which  crosses  under  the  Erie  Canal  at  U  is  supposed  to 
be  an  8- inch  pipe,  and  terminates  at  or  near  a  point,  V.  From  this  point  a  6-inch 
pipe  must  be  laid  as  shown  on  the  map,  and  connected  with  the  8-inch  city  water 
main  on  Broadway  at  B. 

This  6-iuch  pipe  is  to  have  a  6-inch  gate  valve  near  its  connection  with  the  8-inoh 
city  main  on  Broadway,  and  is  also  to  be  provided  with  a  6-inch  gate  valve  at  W  and# 
with  a  4-inch  connection  to  a  hydrant,  Kg.  At  J  a  2-inch  cross  connection  must  be 
made  and  connections  with  the  existing  water-supply  pipes  for  office  and  guard- 
house must  be  made.  At  X  a  4-inch  cross  connection  is  to  be  made,  the  northern 
branch  of  which  must  supply  a  hydrant,  Ht,  while  the  southern  branch  must  snppl v 
a  hydrant,  Hg,  and  terminates  at  Y.  A  3-inch  pipe  is  to  be  laid  and  connected  with 
the  existing  3-inch  pipe  at  a  point,  Z,  to  supply  a  hydrant,  Ht. 

The  new  water-service  system  is  shown  on  the  accompanying  map ;  also  all  pro- 
posed connections,  direction  of  pipe  lines,  and  location  of  hydrants. 

At  G,  P,  ih,  and  J  brass  stopcocKs  must  be  interposed  into  the  2-inch  pipes  sup- 
plying houses. 

All  ditching  and  filling  must  be  done  by  the  contractor,  and  the  bottom  of  all 
pipes  must  be  5  feet  below  the  ground,  except  where  otherwise  directed  by  the  com- 
manding officer. 

The  contractor  is  to  furnish  and  put  in  place  and  connect  properly  all  pipes, 
hydrants,  valves,  gate  boxes,  water  meters,  and  all  other  material  required  for  the 
proper  execution  of  the  work. 

All  pipes  must  be  laid  straight  and  properly  drained,  all  joints  to  be  calked  with 
lead. 

The  whole  system  is  to  be  delivered  water  tight,  and  no  part  of  the  system  mnst 
be  covered  before  having  stood  satisfactorily  the  pressure  of  the  water  in  the  city 
mains. 

All  pipes  must  be  of  cast  iron  except  where  otherwise  stated* 
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parte  of  sand.  The  mortar  to  be  well  and  thoroughly  mixed.  No  air-slaked  lime 
to  be  used.  The  bricks  to  be  thoroughly  wetted  before  laying,  except  when  other- 
wise ordered  by  the  commanding  officer.  Every  brick  to  bo  completely  imbedded 
in  mortar.  Care  shall  be  taken  to  have  every  joint  fuU  of  mortar.  Competent 
mechanics  shall  be  employed  for  this  work.  All  bricks  shall  be  laid  close,  straight, 
and  plumb,  well  flushed  in  and  properly  bonded  with  one  course  of  headers  to  every 
six  comses  in  height.  All  joints  on  exterior  of  walls  to  be  neatly  pointed  with 
black  mortar  and  flush  on  interior. 

Facing  brick  to  be  of  nfiiform  color,  as  much  as  possible.  Brick  arches  to  be 
turned  over  all  doors  and  windows  (except  transom  windows)  and  other  openings, 
as  shown  on  plans.  All  arches  to  be  double,  8  inches  thick,  except  where  shown 
otherwise. 

Contractors  will  furnish  and  set  in  place  all  window  and  door  sills,  and  tlie  water 
table  around  walls  of  wash  room  and  offices.  Walls  on  either  side  of  passage  and 
walls  of  passage  to  have  no  water  table.  All  sills  and  water  table  to  be  of  North 
River  blue  stone,  free  from  any  defects,  and  similar  in  appearance  and  finish  to  those 
of  the  new  gun-mctory  building.  All  sills  to  be  made  in  one  single  piece,  and  to  be 
2  inches  longer  on  each  end  than  width  of  door  a^d  window  frames.  All  window 
nills  and  water  table  to  be  8  inches  wide  by  5  inches  thick ;  all  door  sills  to  be  18 
inches  wide  by  5  inches  thick,  and  to  be  provided  with  mortices  for  door-jambs.  All 
sills  and  water  table  to  have  proi>er  wash.  No  stone  sills  are  required  for  interior 
doors  and  windows.  All  stones  to  be  cut  to  exact  dimensions,  and  all  angles  and 
arrises  shall  be  true  and  well  defined.  All  beds  and  builds  shall  be  dressed  for  the 
full  width  of  the  stone.  All  cut  stone  to  lie  on  its  natural  bed  and  to  be  well  bedded 
in  pure  domestic  cement  of  approved  quality.  All  anchors  for  securing  roofs  to 
walls,  also  all  other  anchors  required  for  the  completion  of  the  building,  will  be 
built  in  by  the  contractor. 

llie  top  of  all  walls  to  be  covered  over  with  a  coat  of  cement  mortar.  The  walls  of 
the  pasha<:^e  must  be  tied  into  walls  of  shop  buildings. 

All  gable  walls  to  be  anchored  to  purlins  of  roofs  at  intervals  of  6  feet  by  wrought- 
iron  anchors  2  x  {  inch,  built  into  walls.  All  anchors  and  bolts  to  be  furnished  by 
the  contractor  for  the  carpenter  work. 

All  cornices  are  to  be  of  brickwork,  and  to  be  built  as  shown  in  elevations  and 
details.  They  must  be  well  bonded  and  neatly  built  and  painted  up.  The  contrac- 
tor is  to  cut  out  or  build  up  after  carpenters,  roofers,  plumbers,  or  other  contractors 
everything  necessary  to  complete  the  building. 

Tlie  contractor  is  to  clear  tne  building  and  site  from  all  refuse  and  rubbish,  to  do 
all  refilling  and  grading  about  the  walls,  and  to  leave  in  neat  condition  the  grounds 
orrnpied  by  htm.  He  is  to  give  all  facilities  to  other  contractors  for  performing  work 
adjoming  his  own,  and  any  difference  which  may  arise  between  two  contractors  in 
regard  to  their  adjoining  work  is  to  be  adjusted  by  the  commanding  officer.  His 
decKion  is  to  be  final  in  the  matter.  The  mason  work  must  be  prosecuted  uniformly 
and  steadily »  and  no  part  of  any  wall  shall  at  any  time  rise  more  than  3  feet  above 
the  rest.  AH  unfinisned  work  must  be  raked  back,  as  may  be  directed  by  the  com- 
manding officer  in  each  case,  and  before  new  work  is  joined  to  its  surface  the  bricks 
most  be  scraped  clean,  scrubbed  with  a  stiff  brush,  and  well  moistened. 

All  interior  surfaces  of  walls  above  floor  line  to  receive  two  heavy  coats  of  white- 
wash after  the  building  is  under  roof. 

CARPENTER  WORK. 

The  carpenter  work  comprises  all  work  on  rooft,  except  tinning  and  slating,  on 
the  floors  and  ceilings  of  office  rooms  and  passage  between  them,  on  the  covered  way 
leading  to  and  around  water-closet,,  and  all  windows  and  doors.  The  lumber  for 
the  wooden  floors  in  passage  between  shops  and  the  clothes  closets  in  wash  rooms 
win  be  provided  by  the  Ordnance  Department.  The  contractor  has  to  lay  the  floor 
in  passage. 

All  ft^uning  lumber,  as  purlins,  rafters,  joists,  etc.,  to  be  of  good  quality,  mill- 
sawed,  square-edged,  straight,  sound,  dry,  yellow  or  white  pine  lumber,  free  from 
loose  knots,  rot,  or  any  imperfections  that  will  impair  its  usefulness  or  strength. 

An  porlins  to  be  spaced  and  secured  as  shown  on  drawings  and  to  be  notched  into 
main  rafters.  All  purlins  forming  one  string  to  be  scarfed  together  above  rafters 
and  to  hare  one  f-inch  screw  bolt  going  through  both  pieces.  Washers  to  be  under 
beads  and  nuts.  All  connections  to  be  made  as  shown,  and  all  ironwork,  as  shoes, 
tHtlts,  angles,  anchors,  straps,  nails,  etc.,  required  in  roof  construction  to  be  furn- 
ished by  the  contractor.  Nails  for  spiking  purlins  to  rafters  to  be  not  less  than  3 
inches  long. 

Where  pnriina  terminate  at  walls  they  must  be  securely  anchored  to  walls  every 
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The  above  quantities  are  approximate,  and  the  commanding  offioer  reserves  the 
right  to  increase  or  altogether  omit  any  item  as  may  he  deemed  advisable  in  his 
judgment. 

The  bidder  will  state,  name  of  pipe  and  brand  of  cement  he  proposes  t-o  nse  on  the 
work. 

The  sewers  and  drains  are  to  be  laid  in  such  locations  and  upon  such  lines  and 
grades  as  the  commanding  officer  shtUl  designate. 

AH  the  pipes,  bricks,  jute,  sand,  and  cement,  manhole  and  catch-basin  castings 
will  be  furnished  by  the  contractor. 

The  contractor  shall  be  held  responsible  for  any  loss  incurred  or  damage  done  to 
pipes  or  materials  from  the  time  of  delivery  until  laid  and-covered. 

No  pipe  shall  be  laid  or  used  which  is  known  or  may  be  found  to  be  defective. 
Notice  shall  always  be  given  to  the  commanding  officer  of  any  defective  or  imperfect 
material,  and  it  shall  be  set  aside  and  marked.  I£  any  defective  pipe  shall  have 
been  found  to  have  been  laid  it  jshall  be  removed  and  replaced  by  sound  and  unob- 
jectionable pipe  at  the  contractor's  expense. 

Trenchw. 

Trenches  for  sewers  and  drains  shall  be  opened  in  accordance  with  the  lines  and 
grades  given  for  the  work,  and  as  far  in  advance  of  the  construction  as  may  be 
required  by  the  commanding  officer,  but  no  further. 

The  paving,  gravel,  mac^amizing,  or  other  surface  material  shall  be  carefnlly 
taken  off  and  put  on  one  side  of  the  trench ;  the  remaining  excavation  shsdl  be  put 
upon  the  other  side  of  the  trench,  so  that  there  shall  be  no  waste  of  material,  and 
in  such  manner  as  to  leave  two  (2)  feet  between  the  edge  of  the  trench  and  the 
material  so  deposited. 

The.  earth  is  to  be  compactly  placed  along  the  trench  so  as  to  be  of  as  little  annoy- 
ance as  possible,  and  a  passage  left  for  vehicles,  so  far  as  practicable,  and  no  obstruc- 
tion shall  be  placed  upon  the  sidewalks.  Earth  and  all  material  snail  be  so  placed 
that  firee  access  may  be  had  at  any  time  to  all  hydrants  and  water  gates. 

All  surplus  earth  and  other  material  from  the  excavation  shall.be  removed  and 
disposed  of  at  the  expense  of  the  .contractor,  unless  claimed  by  the  commanding 
officer. 

Where  rock  is  encountered  it  shall  be  taken  out  to  a  depth  of  six  (6)  inches  below 
the  under  side  of  pipe. 

In  the  sewer  the  excavation  so  made  shall  be  refilled  from  the  bottom  of  the 
trench  to  two  (2)  feet  above  the  sewer,  with  earth  free  from  stone,  or  such  material 
as  shall  be  approved  by  the  commanding  officer,  in  thin  layers  and  properly  and 
thoroughly  rammed. 

In  the  drain  the  trench  shall  be  refilled  to  within  eighteen  (18)  inches  of  the  sur- 
face with  suitable  stone  found  on  the  work,  on  top  of  which  an  inverted  sod  shall 
be  placed,  and  the  remainder  refilhjd  with  earth. 

The  contractor  is  solely  responsible  for  all  damages  or  injuries  to  persons,  struc- 
tures, or  property  caused  by  blasting  or  otherwise,  or  from  neglect  in  not  properly 
guarding  the  trenches. 

PIPE-LAYING. 

All  sewer  pipe  and  branches  are  to  be  laid  with  joints  close  butted,  well  filled  with 
mortar,  and  scraped  clean  inside  after  laying,  and  not  bearing  upon  the  sleeves. 

Before  filling  the  joints  with  mortar  a  narrow  gasket  of  clean  and  sound  jute 
shall  be  introduced  and  properly  and  tightly  calked  so  as  to  leave  sufficient  depth 
for  the  mortar;  the  mortar  snail  not  be  used  until  the  inspector  has  pronounced  the 
packing  and  depth  to  be  satisfactory.    The  drain  pipe  shall  be  laid  with  loose  joints. 

Before  lowering  pipes  and  branches  into  the  trench  they  shall  first  be  properly 
fitted  together  on  the  surface  of  the  ground  in  the  order  and  position  in  which  they 
are  to  be  finally  laid. 

Every  open  end  of  a  sewer  or  drain  shall  be  securely  closed  before  leaving  the 
work  at  any  time. 

MANHOLES. 

Manholes  will  be  four  (4)  feet  in  diameter  inside  at  the  middle  of  the  sewer,  or  of 
such  other  dimensions  as  the  commanding  officer  shnll  direct ;  to  diminish  to  two 
(2)  feet  in  diameter  eight  (8)  inches  below  the  grade  of  the  ground,  and  to  be  capped 
with  a  cast-iron  frame  and  cover,  in  accordance  with  the  plans.  The  brickwork  is 
to  be  eight  (8)  inches  thick  throughout  and  U  to  be  plastered  on  the  outside  with 
Rosendale  cement.  Steps  will  be  ouilt  in  each  man-hole,  to  be  of  brick  or  iron^  as 
the  commanding  officer  shall  direct. 
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AH  .Blat«s  to  be  nailed  on  with  two  4d  copper  flat-head  slate  nails  to  en  eh  slate. 
The  Tidies  to  have  a  galvanized-iron  (No.  24)  ridffo  roll.  Roll  to.he  4  inches,  with 
an  8-inch  apron  on  each  side,  which  is  to  be  turned  down  over  edges  of  ridge  board, 
and  0ecnre1y  nailed  to  said  edges.  All  valleys  to  be  of  tin,  not  less  than  20  inches 
wide^  painted  on  both  sides  with  two  coats  of  metallic  paint  before  laying  them  on 
boilding.  Top  course  of  slate  on  all  ridges  and  1  foot  on  each  side  of  all  valleys  to 
hfi  laid  in  oil  cement.  All  flashings  about  walls  projecting  above  roofs  (including 
valla  of  gun  shops)  to  be  of  «inc.  All  flashings  about  walls,  etc.^  to  be  counter- 
fianhed  and  cemented  into  Joints  of  brickwork. 

All  Toofii  to  be  covered  with  3-ply  tarred  rooflug  felt,  laid  to  lap  at  least  2  inches, 
and  to  be  well  tacked  down  before  laying  on  slate.  Contractor  is  to  put  under  all 
tin  one  thielmess  of  the  heaviest  red  rosin-sized  paper  before  laying  tin. 

All  tin  to  be  used  to  be  '*  old  style"  brand  rooting  tin,  in  sheets  14  by  20  inches, 
well  nailed  down,  and  soldered  heavy  with  strictly  half-and-half  solder. 

On  completion  of  all  work  the  roofs  will  be  inspected  aud  must  be  found  in  perfect 
condition.  All  work  must  be  done  in  a  good  workmanlike  and  proper  manner 
throughout,  and  roofs  warranted  for  one  year. 

WATKR-CLOSET, 

The  interior  arrangement  of  the  water-closet  is  shown  on  the  plans.  It  contains 
ten  water-closets  on  one  side  and  nine  urinals  on  the  other.  The  water-closets  are 
arranged  in  three  groups:  one  comprising  two  closets  in  the  small  room  to  the 
sooth,  and  two  groups  of  four  closets  each  in  the  larger  room.  The  small  room  has 
a  comer  urinal,  while  the  larger  room  is  to  contain  two  groups  each  of  four  urinals. 

Tlie  water-closets  must  be  of  the  type  and  make  us  shown  on  plate  345  G,  page  147, 
of  the  J.  L.  Mott  Iron  Works  illustrated  catalogue. 

The  hopper  to  be  of  porcelain,  with  double-acting  valve,  black  walnut  seat  24 
in«>hes  square,  with  painted  iron  legs,  and  enameled  cast-iron  slope  safe.  The  double- 
arting  valve  gives  a  preliminary  wash  when  seat  is  depressed,  and  the  main  wash 
when  seat  is  relieved. 

The  valve  is  to  be  placed  not  less  than  3  feet  below  the  floor,  away  from  the  frost. 
A  rod  of  suitable  length  to  be  attached  between  valve  and  seat  to  properly  operate 
the  closet.  The  drip  pipe  will  allow  the  water  in  supply  pipe  between  valve  and 
hopper  to  pass  ont.  The  distance  between  centers  of  water-closets  is  to  be  30  inches. 
Kacn  closet  is  to  be  inclosed,  the  inclosures  to  be  of  ample  size.  The  sides  of  said 
tnclosurea  to  be  of  1-inch  white  pine  boards,  tongued  and  grooved,  and  framed  in  a 
neat,  plain,  aud  substantial  manner.  Each  closet  is  to  have  a  slat  door  in  front, 
swinging  in  hinges  and  pro'\ided  with  a  spiral  doorspring.  Said  inclosures  must  be 
6  feet  6  inches  high  from  the  floor  and  are  to  rest  on  iron  legs.  No  wooden  part  of 
the  inclosures  must  approach  the  floor  closer  than  12  inches.  Each  closet  is  to  be 
provided  with  two  bronzed  hat  hooks.  All  woodwork  of  the  inclosures  is  to  be 
painted  the  same  color  as  the  seats  of  the  closets. 

Fonndation  bolts  for  securing  all  iron  legs  must  be  furnished  and  set  by  the  con- 
tractor before  the  concrete  floor  is  made. 

A  cast-iron  sewer  pipe  of  6  inches  diameter  with  ten  tees  must  be  located  under 
the  floor  beneath  the  water-closets,  and  the  hoppers  and  traps  must  be  properly  con- 
nected to  same.  Suitable  connections  to  this  pipe  must  be  made,  also,  iro'm  the 
nrinalu,  and  such  connections  must  be  properly  trapped.  This  sewer  pipe  is  to  be 
properly  drained  and  ventilattnl,  and  is  to  leave  the  building  at  a  depth  of  not  less 
than  4  w^t  1>elow  the  ground  line.  It  must  first  lead  east  to  a  manhole  18  feet  dis- 
tant from  the  wall  of  the  small  gun  shop.  The  vault  for  sewer  pipe  below  floor 
must  also  be  ventilated.  The  sewer  pipe  and  manhole  must  be  made  in  accordance 
with  directions  from  the  commanding  officer. 

All  urinals  are  to  have  slate  slabs  On  the  floor  in  the  same  plane  with  the  latter 
snd  property  pitched.  At  the  end  of  these  bottom  slabs  will  be  provided  a  slate 
irntter  along  the  wall,  and  the  walls  in  front  and  on  each  side  of  urinals  are  to  be 
lined  with  slate  slabs. 

The  urinals  in  large  room  must  be  subdivided  by  slate  slabs.  All  this  work  must 
be  dooo  in  a  neat  and  most  thorough  manner,  and  all  floor  slabs  and  the  gutter  must 
lie  laid  in  neat  cement  and  must  be  properly  drained.  The  slotted  flush  pipes  for 
urinals  In  large  room  are  to  be  carried  along  the  slate  lining  in  front  at  a  height  of 
about  4  feet  aoove  the  floor  line,  passing  through  the  slate  partitions.  Tlie.y  ninst 
b«*  of  brass,  1^  inches  in  diameter,  aud  must  have  a  sawed  split  along  the  bottom 
of  such  nature  as  to  discharge  water  properly  and  miiformly  for  the  entire 
length.  Each  flush  pipe  must  be  provided  with  a  1^-iuch  stop  valve.  The  cor- 
ner urinal  in  the  small  room  is  to  be  of  porcelain,  prop<?rly  secured  to  the  slate 
slabs  of  the  comer  lining.  A  3-inch  water  ])ipe  will  be  j)rovided  by  the  Ordnance 
Department  at  a  distance  of  about  18  feet  from  the  small  gun  shop  abd  parallel  to 
same,  with  a  nozzle  opposite  water-closets.    Contractor  is  to  make  connections  at 
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he  on  record,  and  any  damage  done  or  cansed  by  act  or  neglect  on  his  part  is  to  be 
paid  for  by  the  contractor. 

In  all  ca^eB  wbere  necessary  to  prevent  the  caving  in  of  the  bank  the  contractor 
must  furnish  and  put  in  snitable  bracing  materials  and  remove  the  same  as  the 
trenches  are  filled,  without  chai:ge  therefor.  'He  shall  also  furnish  lumber  for  grade 
boards,  and  set  all  that  are  necessary  for  the  same  without  additional  charge. 

The  contra-ctor  shall  during  the  nighttime  put  up  and  maintain  such  barriom  and 
red  lights  ns  will  effectually  prevent  the  happening  of  any  accident  in  consequence 
of  his  work,  as  he  will  be  solely  liable  for  all  damages  caused  by  any  neglect  on  his 
part  or  that  of  his  employes. 

In  covering  the  sewers  the  best  earth  from  the  trench,  entirely  free  from  stones, 

-shall  be  carefully  rammed  around  the  sewer,  and  the  remainder  placed  npon  the 

sewers  in  layers  of  not  more  than  two  (2)  feet,  and  thoroughly  rammed  or  pnddl«Ml. 

In  covering  the  drains  the  trench  shall  be  refilled  to  within  eighteen  (18)  inchtw 
of  the  surface  with  suitable  stone  found  on  the  work,  on  top  of  which  an  inverted 
sod  shall  be  placed,  and  the  remainder  refilled  with  earth. 

The  sewer-trenchcs  shall  be  refilled  with  the  materials  furnished  from  their  exca- 
vation, provided  it  be  of  proper  quality,  but  in  case  sufficient  suitable  material  is 
not  obtained  in  this  way,  that  which  is  suitable  shall  be  furnished  by  the  contractor, 
and  he  shall  remove  or  uniformly  spread  over  the  surface  all  material  not  used  in 
filling. 

In  all  cases  where  required,  the  class  of  surface  before  existing  shall  be  replaced 
so  as  to  be  in  every  way  equal  to  that  surface  in  material  and  workmanship  an<l 
satisfactory  to  the  commanding  officer.  "*- 

The  back-filling  and  removal  of  materials  shall  follow  closely  upon  the  completion 
of  the  sewer,  and  in  case  of  neglect  or  delay  to  do  this  work,  the  cojnmanding 
officer  may,  after  one  day's  notice,  do  the  work  and  deduct  the  cost  from  any  pay* 
ment  due  the  contractor. 

Any  unfaithful  or  imperfect  work  that  may  be  discovered  before  the  final  accept- 
ance of  the  work  shall  be  corrected  immediat-ely  upon  the  requirement  of  the  com- 
manding officer,  notwithstanding  that  it  may  have  been  overlooked  and  e8tiinat<*<l. 
The  inspection  of  the  work  shall  not  relieve  the  contractor  of  any  of  his  obligations 
to  perform  sound  and  reliable  work  as  herein  described. 

The  contractor  shall  keep  the  work  in  repair  until  after  final  payment,  and  shall 
correct  and  repair  promptly  during  that  time  all  leaks  and  failures  of  whatever  de- 
scription and  all  settlements  or  irregularities  of  paving  or  other  surfacing,  and  any 
imperfect  work  upon  sewers,  drains,  or  other  structures,  and  shall  deliver  the  work 
in  all  respects  in  good  condition  at  the  end  of  that  time. 

In  all  operations  connected  with  the  work  herein  specified,  all  existing  ordinances, 
and  all  laws  and  regulations,  controlling  or  limiting  in  any  way  the  actions  of  thoso 
engaged  on  the  work,  or  affecting  the  materials  applied  to  them,  must  be  respected 
ana  strictly  attended  to. 

All  direction  and  instruction  will  be  given  by  the  commanding  officer  of  the 
Watervliet  Arsenal,  or  his  authorized  assistants,  and  he  shall  have  it  in  his  power  to 
make  such  changes  in  the  forms,  dimensions,  grailes,  and  alignments  of  the  work  aa 
the  interests  of  the  ai^enal  shall  seem  to  require.  Any  increased  cost  resulting 
therefrom  shall  be  paid  at  the  price  provided  for  in  the  contract  for  each  class  of 
work. 

All  grades,  locations,  dimensions,  and  heights  will  be  given  by  proper  stakes  and 
bench-marks.  Such  stakes  and  bench-marks  must  be  preserved  by  the  contractor 
until  the  prosecution  of  the  work  requires  their  removal.  If  the  contractor  in  a 
willful  and  careless  manner  removes^  or  causes  the  removal,  of  any  of  the  said  stakes 
or  bench-marks,  before  the  prosecution  of  the  work  requires  it,  the  expense  of  re- 
placing them  will  be  charged  the  contractor,  and  the  amount  deducted  from  the 
amount  due  on  his  final  settlement. 

The  commanding  officer  will  make  all  measurements  and  decide  as  to  the  amount 
or  quality  of  the  several  kinds  of  work,  and  as  to  the  quiUity  of  the  materials.  All 
work  and  all  material  shall  be  subject  to  his  approval. 

^  The  commanding  officer  shall  also  decide  as  to  the  meaning  or  intent  of  anv  por- 
tion of  these  specihcations,  where  the  same  may  be  found  obscure,  and  he  sliall  have 
the  right  to  correct  any  errors  and  omissions  in  them.  Where  corrections  are  neces- 
sary for  the  proper  fulfillment  of  their  intention,  the  action  of  such  correction  is  to 
date  from  the  time  that  the  commanding  officer  gives  notice  thereof. 

No  claims  for  extra  work  shall  be  allowed.  Unless  the  same  shall  have  been  in  pur- 
suance of  a  written  order  from  the  commanding  officer.  All  claims  for  extra  work 
so  ordered  must  be  made  to  the  conmianding  officer,  in  writing,  before  the  pa3rment 
of  the  next  succeeding  estimate,  after  the  work  was  performed,  and  failing  to  make 
such  claim,  the  same  shall  be  considered  as  abandoned  by  the  contractor. 

The  contractor  shall  employ  competent  foremen  and  experienced  mechanics,  and 
others  skilled  in  the  several  parts  tnat  are  given  them  to  uo;  and  shall  immediatoly 
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dtacbargey  when  required  to  do  so  by  the  commanding  officer^  any  iu competent  man 
or  anyone  disposed  to  be  disorderly. 

Payments  will  be  made  by  the  commanding  officer  at  the  request  of  the  contractor ; 
bni  not  oftener  than  once  a  mouth. 

It  is  expressly  understood  that  such  estimates  shall  only  be  made  when  the  work 
pragnmm  as  rapidly  as  may  be  required  by  the  commanding  officer,  and  in  accord- 
aoee  with  the  provisions  of  the  contract. 

The  estimates  exhibited  at  this  date  are  only  approximate;  and  no  claims  growing 
OQt  of  the  misconception  of  the  quantities  of  the  kinds  of  work,  or  of  any  error  in  the 
Approximate  statement  of  them  at  this  date,  are  to  be  allowed  or  considered  valid. 

The  work  shall  be  begun  and  carried  on  at  such  points,  and  in  such  order  of  pre- 
cedence,  and  at  such  times  and  season,  as  may  from  time  to  time  be  directed  by  the 
commanding  officer. 

Bids  are  required  for  the  work  divided  into  classes  as  follows,  viz : 

I.  For  all  earth  excavation  in  sewor-trcnches,  including  excavation  for  man- 
holes, and  other  structures  appertaining  to  the  sewer,  and  the  disposal  of  material 
and  refilling  of  trenches  (rollm^,  ramming,  and  watering  where  required),  includ- 
ing sheeting  and  shoring,  bridgmg  and  fencing,  and  removal  of  the  same ;  all  pro- 
tection and  restoration  of  buildings,  fences,  existing  sewers,  cisterns,  water-pipes, 
hoQse-drains,  etc. ;  all  resurfacing  and  repaving  of  roads  and  all  other  incidental 
work ;  the  trenches  to  be  measured  three  (3)  feet  in  width  for  all  sizes  of  pipe,  the 
sum  of cents  ( cents)  per  cubic  yard. 

n.  For  all  earth  excavation  in  drain-trenches,  including  excavation  for  man- 
holeSy  catch-basins,  and  other  structures  appertaining  to  the  drain,  and  the  disposal 
of  material  and  refilling  of  trenches,  including  sheeting  and  shoring,  bridgins;  and 
fencing,  and  removal  of  the  same;  all  protection  and  restoration  of  buildings, 
fences,  existing  sewers  and  drains,  cisterns,  water-pipes,  house-drains,  etc. :  all  re- 
snrfacing  and  repaving  of  roads  and  all  other  incidental  work ;  the  trencn  to  be 

measured  three  (3)  feet  in  width  for  all  sizes  of  pipe,  the  sum  of cents  ( 

cents)  per  cubic  yard. 

III.  For  all  rock  excavation  in  sewer-trenches,  inclnding  excavation  for  man- 
hole* and  other  structures  appertaining  to  the  sewers,  and  disposal  of  materials  and 
refilling  of  trenches,  including  sheeting  and  shoring,  bridging  and  fencing,  and  re- 
moval of  the  same^  all  pumping  or  bailing  or  otherwise  disposing  of  water;  all  pro- 
tection or  restoration  of  buildings,  fences,  existing  sewers  or  drains,  cisterns,  water- 
pipesj  etc. ;  all  resurfacing  and  repaving  of  roads  and  all  other  incidental  work ;  the 

trenches  to  be  measured  uiree  (3)  feet  in  width  for  all  sizes  of  pipe,  the  sum  of 

per  cubic  yard. 

IT.  For  all  rock  excavation  hi  drain  trenches,  including  excavation  for  manholes, 
eatch-basins,  and  other  structures  appertaining  to  the  drains,  and  disposal  of  ma- 
terials or  refilling  of  trenches,  includm^  sheeting  and  shoring,  bridging  and  fenc- 
ing, and  removal  of  the  same ;  all  pumping  and  bailing  or  otherwise  msposing  of  the 
water;  all  protection  or  restoration  of  bundings,  fences,  existing  sewers  or  drains, 
eistema,  water-pipes,  etc. ;  all  resurfacing  or  repaving  of  roads  and  all  other  inci- 
dental work ;  tne  trenches  to  be  measured  three  (3)  feet  in  width  for  all  6izes  of 
piM,  the  sum  of = —  per  cubic  yard. 

V.  For  laving  sewer-pipe,  incluuing  branches  or  inlets,  furnishing  all  tools  and 
an  materials,  and  doing  aU  labor  incidental  thereto,  the  lengths  to  be  measured 
along  the  center  of  the  pipe  as  laid,  the  following  prices  for  the  various  sizes: 

For  10-inch,  the  sum  of per  linear  foot. 

For  S-inch,  the  sum  of per  linear  foot. 

For  6-inGh,  the  sum  of per  linear  foot. 

For  4-ineh,  the  sum  of  —^  per  linear  foot. 

YL  For  laying  drain-pipe,  including  branches  and  inlets,  furnishing  all  tools  and 
all  materials,  and  doing  all  labor  incidental  thereto,  the  lengths  to  be  measured 
along  the  center  of  the  pipe  as  laid,  the  following  prices  for  the  various  sizes : 

For  10-inch^  the  sum  of per  linear  foot. 

For  8-inch,  the  sum  of per  linear  foot. 

For  6-inch,  the  sum  of per  linear  foot. 

TU.  For  laying  all  manholes  complete,  furnishing  the  cast-iron  covers,  bricks, 
•and,  and  cement,  the  sum  of dollars  each. 

YIII.  For  laving  up  aU  catch-basins  complete,  furnishing  the  cast-iron  covers 
and  traps,  bricks,  sand,  and  cement,  the  sum  of dollars  ($ )  each. 

IX.  Tot  doing  any  and  all  work  not  included  in  these  specifications  under  the 
above  items,  the  various  prices  set  against  the  several  items  as  follows: 

Laborers, per  day. 

Single  teams  and  drivers, per  day. 

Doable  teams  and  drivers, per  day, 

Ffsst-elass  masons, per  day. 

Helpers, per  day. 


132         REPORT  OF  THE  CHIEF  OF  ORDNANCE, 

Foremen; per  day. 

Ledgemen^ per  day. 

Bidders  will  state  time  at  wliich  the  entire  work  will  be  completed  by  them.  A 
penalty  of  $20.00  will  be  exacted  for  each  and  every  day  of  delay  beyond  the  date 
of  completion  of  the  whole  work. 


Spceifioaiions  for  the  construction  of  roads  at  the  Watervliet  Arsenal,  West  IVoy,  N.  T, 

The  roads  to  be  constructed  and  paved  are  shown  on  the  accompanying  map.  As 
regards  their  width,  the  wording  of  these  specifications  takes  precedence  over  the 
dimensions  figured  in  drawings.  Such  width  may  be  increased  or  diminished  at  the 
option  of  the  commanding  omcer.  The  grade  of  all  roads  will  follow,  as  much  as 
possible,  the  natural  grade  of  the  grounds. 

Grade  stakes  and  line  stakes  will  be  furnished  and  set  by  the  Department. 

The  top  level  of  existing  paved  roads  will  be  retained  in  the  new  roads,  exoept 
where  otherwise  directed  b^  the  commanding  officer,  who  may  also  change  the  lines 
of  roads,  if  this  should  be,  m  his  judgement,  preferable. 

The  crown  of  all  macadam  roads  is  intended  to  be  about  6  inches,  but  such  crown 
wHl  be  determined  by  the  commanding  officer  f  ir  each  individual  road,  and  before 
execution  the  contractor  will  ask  for  proper  directions  in  this  respect. 

Any  ^avel  necessary  for  the  work,  in  conformity  with  these  specifications,  will 
be  furnished,  unscreened,  alon^  the  HudAon  River  dock,  by  the  Department. 

All  flagging  required,  as  specified,  will  also  be  furnished  by  the  Department  at  the 
line  of  work  where  sucn  flagging  will  be  needed. 

All  other  materials,  also  au  labor  of  any  kind,  and  all  tools  and  appliances  re- 
quired for  the  proper  prosecution  of  the  work,  must  be  furnished  by  the  contractor. 

All  excavated  material  that  is  left  along  the  line  of  the  work  after  its  completion 
will  be  removed  by  the  Ordnance  Department. 

The  following  are  the  approximate  quantities  of  the  work  to  be  done : 

Granite  roads  and  pavements 1,700  square  yards. 

Macadam  roads  and  pavements 5,000  square  yards. 

Flagging  laid 2,300  square  feet. 

The  amount  of  work  to  be  done  may  be  increased  or  diminished  at  the  discretion 
of  the  commanding  officer,  in  view  of  the  funds  available  for  the  purpose. 
Bids  will  be  received  as  follows : 

1.  Price  per  cubic  yard  of  earth  excavation. 

2.  Price  per  cubic  yard  of  rock  excavation. 

3.  Price  per  square  yard  of  macadam  road,  on  rock  bottom. 

4.  Price  per  square  yard  of  macadam  road,  on  earth  bottom. 

5.  Price  per  square  yard  of  granite  pavement. 

6.  Price  per  square  foot  of  nagging  laid. 

7.  Price  per  square  foot  of  paved  gutter. 

The  excavations  for  macadam  roads  and  pavements  will  be  paid  for  at  the  rate 
given  in  items  1  and  2. 

The  cost  of  all  excavation  necessary  for  the  construction  of  granite-block  roads 
and  pavements  shall  be  included  in  the  price  paid  for  the  pavement. 

Loose  or  surface  shale  will  be  paid  for  at  the  price  stated  in  item  1 ;  the  price  in 
item  2  is  for  excavation  of  solid  rock  only. 

In  doubtful  cases  the  decision  of  the  commanding  officer  will  be  final. 

Payment  will  be  made  upon  the  completion  of  the  whole  work,  or,  at  the  request 
of  the  contractor,  in  two  installments  of  50  per  centum  each.  No  payment  wul  be 
made  for  more  than  the  full  value  of  the  amount  of  the  work  done  by  the  con- 
tractor. 

The  time  for  the  completion  of  the  whole  work  will  be  stated  in  the  bid.  A  pen- 
alty of  $10  will  be  exacted  for  each  and  every  day  of  delay  beyond  the  time  stated 
in  the  contract  for  the  completion  of  the  whole  work. 

MACADAM  ROADS  AND  PAVEMENTS. 

All  roads  designated  A  on  the  map  are  to  have  macadam  pavement.  Most  of  these 
roads  run  over  rock  ground,  while  some  of  them  will  be  made  on  a  substantial  earth 
soil. 

All  macadam  roads  will  be  16  feet  wide,  except  where  otherwise  figured  on  the 
plan. 

All  such  roads  whose  grade  or  location  does  not  permit  drainage  without  gutters 
must  be  provided  with  stone  gutters,  18  inches  wide,  on  one  or  on  both  sides  of  the 
road,  as  noted  on  the  map.    Said  gutters  must  have  such  depths  as  to  drain  the  roads 
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3  blocks,  20  inches  by  8  inches  by  2  inches. 

1  block,  double,  for  15-inch  shears. 

1  block,  single,  for  15-inch  shears. 

1  block,  snatch  woody  for  5i-inch  rope. 
44)  chocks,  roller. 
40  chocks,  wheel. 
20  chocks,  gnn. 
3D  chocks,  i5-inch  gnn. 

1  cap  shears. 

1  cradle  for  8-inch  and  10-inoh  gnns. 

6  floor  boards  for  8-inch  Rodman  gan  carriage  sets. 

1  gin,  garrison. 

3  handspikes,  gin. 

1  platform  for  4i-inch  rifle. 
10  platforms  for  siege  gnns. 

4  platforms  for  8-inch  and  10-inch  siege  mortars. 
10  platforms  for  siege  mortars. 

6  rollers,  short. 

6  rollers,  2-inch. 
18  rollers,  5-inch. 
18  rollers,  6-inch. 
18  rollers,  7-inch. 

6  rollers,  oak,  8  inches  diameter,  4  feet  long. 

6  rollers,  oak,  8  inches  diameter,  3  feet  long. 
18  rollers,  cradle. 

2  skids,  oak,  96  inches  by  12  inches  by  12  inches. ' 
12  traveling  planks,  16  feet  by  10  inches  by  2  inches. 
48  way  planks. 

Class  10. 

PARTS  APPERTAINING  TO  CLASS  1. 


►  For  3.2-inch  B.  L.  rifle. 


1  De  Bange  obtnrator. 

1  De  Bange  obturator  pad. 
6  Freyre  obturators. 

2  Freyre  obturator  gas-check  rings. 
2  gas-check  pads,  for  7-inch  B.  L.  howitzer. 

30  gan-check  pads,  for  12-inch  cast-iron  mortar,  hooped. 

1  gas-check  pad,  for  10-inch  W.  W.  rifle,  C.  I. 

PARTS  APPERTAINING  TO  CLASS  2. 

2  ammnnition  chests  for  limbers,  3.2-inch  rifle. 

4  braces,  metallic,  for  lid  of  ammunition  chest. 

3  bronze  screw  lids  for  primer  box. 

5  canyas  covers  for  ammnnition  chests,  3.2-inch  rifle. 

12  corrogated  plates,  3.2-inch  limbers. 

aZZ"?^,  special  pattern.  }  ^'»'  3.2-inch  limbers. 

1  double  and  2  single  trees,  steel. 
8  doubletrees. 

17  singletrees. 

40  linchpins. 

46  linch  washers.  ^ 

13  neck-yokes. 

3  poles,  spare. 

2  poles,  not  ironed; 

4  pole-props  for  end  of  pole. 
2  pole-prop  springs  and  hooks.        j 

5  road-braKes  for  caisson  3.2-inch  gun,  pairs. 
1  Toad-brake  for  batt-ory -wagon,  pair. 

1  sta^-pin  and  chain  for  ammunition  chest. 

5  spring  clasps  for  handspikes,  maneuvering,  3.2-inch. 

PARTS  APPERTAINING  TO   CLASS  3. 

2  breast  straps  for  double  harness,  pairs. 
140  breast-strap  hooks. 

132  baekHBtrap  hooks  and  D-nngs. 


>  For  3.2-inch  limbers. 
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EXCAVATIONS  AND  GRADING. 

Ar  much  of  the  excavated  material  from  trenches  as  will  be  required  for  rcfilliiij? 
will  be  deposited  alongside  of  the  trenches;  the  remainder  is  to  be  used  in  iilliugiip 
the  grounds  inside  of  wash  room  and  water-closets. 

After  the  walls  are  above  ground  the  trenches  must  be  refilled  and  solidly  rammed 
around  walls  by  the  contractor.  He  is  also  to  grade  the  grounds  around  outside  of 
the  building  foV  a  distance  of  6  feet.  All  ground  lines  around  building  must  slope 
away  ftom  walls,  as  shown,  and  the  ground  must  be  tightly  rammed.  A  gutU^r 
paved  with  stone  must  be  made  along  the  west  side  of  the  building,  and  is  to  bo 
properly  drained. 

CONCRETE. 

The  foundations  of  all  walls  will  be  laid  on  a  bed  of  concrete  at  the  bottom  of  the 
excavations.  Tlie  depth  and' all  other  dimensions  of  concrete  beds  are  shown  in 
drawings.  The  concrete  shall  be  formed  of  sound  broken  stone^  not  exceeding  2 
inches  at  their  greatest  diameter,  and  of  a  quality  ax^proved  by  the  commanding 
officer.  All  stone  in  any  way  larger  is  to  be  thrown  out.  The  s^d  to  be  used  must 
be  of  coarse  grain,  clean  and  sharp,  and  firee  from  loam. 

The  cement  must  be  equal  in  quality  to  the  best  Rosendale  cement ;  it  must  be 
fresh  and  very  ilne  ground,  and  in  well-made  and  lined  casks.  The  tensile  strength 
of  a  specimen,  24  hours  after  molding,  air-dry,  must  not  be  less  than  80  pounds  per 
square  inch  of  section.  The  cement  will  be  subject  to  inspection  and  tests,  and  if 
found  of  improper  quality  will  be  branded,  and  must  be  immediately  removed  from 
the  site.  The  materials  for  concrete  must  be  cleaned  from  dirt  and  dust  before  us- 
ing f  they  must  be  mixed  dry  in  proper  boxes  in  the  following  proportion :  One  part 
by  measure  of  cement  to  two  parts  of  sand  and  live  parts  of  broKen  stone.  The  sand 
will  be  put  in  the  box  first  and  spread  out;  the  cement  will  be  spread  over  the  sand 
then,  and  both  will  be  turned  over  three  times  to  assure  a  uniform  mixture.  The 
stone  having  been  well  wetted  is  next  added,  and  all  ingredients  are  turned  over 
twice  with  shovels,  adding  a  moderate  quantity  of  water  to  produce  a  mixture  of 
proper  consistency.  The  mixing  is  to  be  done  near  the  place  of  laying,  the  concrete 
to  be  laid,  immediately  after  mixing,  into  wetted  ground,  and  to  be  thoroughly 
compacted  with  lieavy  tampers  till  tne  water  flushes  to  the  surface.  The  concrete 
shall  be  allowed  to  set  for  about  twenty-four  hours  before  any  work  shall  be  laid 
upon  it.    No  walking  over  or  working  upon  it  shall  be  allowed  while  it  is  setting. 

The  floor  of  the  wash  room  will  be  msMle  of  concrete,  6  inches  thick,  laid  on  well- 
rammed  ground,  evenly  up  to  within  1  inch  of  the  floor  line.  The  top  of  such  con- 
crete is  to  be  flushed  off  with  a  coat  of  cement  1  inch  thick.  The  whole  floor  must 
have  a  pitch  of  1  inch  on  all  sides  toward  the  drain.  Where  foundation  bolts  for 
the  supports  of  the  sinks  are  located  they  must  be  set  in  place  by  the  contractor  for 
the  plumbing  work  before  the  concrete  is  laid. 

Wherever  the  ground  should  be  lower  than  required  for  the  concrete  the  contrac- 
tor will  fill  up  with  material  which  will  be  furnished  by  the  Department  at  the 
building  site;  ram  well  and  grout  with  a  mixture  of  one  part  cement  to  two  parts 
sand  to  make  the  ground  compact. 

The  coucrote  floor  of  the  water-closet  is  to  be  prepared  in  the  same  manner  as  the 
floor  of  the  wa«h  room,  but  instead  of  a  coat  of  cement  it  will  receive  a  coat  1  inch 
thick  of  best  Swiss  (Neufchatel)  asphalt.  Care  must  be  taken  to  give  this  floor  a 
slight  pitch  toward  the  urinals.  This  asphalt  floor  can  not  be  made  imtil  the  in- 
stallation of  water-closets  and  urinals  is  complete. 

MASONRY  WORK. 

All  brick  masonry  in  walls,  piers,  vault,  and  drains  is  to  be  furnished  as  shown  on 
plans.  The  brick  masonry  is  to  commence  on  a  bed  of  concrete.  All  brickwork 
below  the  floor  line  is  to  be  laid  in  best  hydraulic  cement  and  rock-lime  mortar, 
mixed  in  the  proportion  of  one  part  cement,  one-half  part  lime,  and  two  parts  sand, 
properly  mixed,  as  much  at  a  time  as  can  be  used  before  setting;  no  cement  mortar 
to  be  used  after  it  had  been  once  set.  Said  cement  mortar  is  to  be  used  to  a  height 
iu  level  with  the  floor  line  of  the  building,  at  which  point  the  last  course  shall  bo 
evenly  and  smoothly  pargctted  over  with  cement,  forming  a  damp  proof  course,  be- 
fore renuiinder  of  brickwork  is  started. 

The  bricks  will  be  furnished  by  the  Ordnance  Department  at  the  site  of  the  build- 
ing. No  bats  shall  bo  used  without  the  permission  of  the  commanding  ofiicer,  but 
nothing  .smaller  than  half  bricks. 

All  brickwork  above  the  floor  line  is  to  belaid  in  mortar  made  of  domestic  cement 
of  approved  <juality,  best  hydraulic  rock  lime,  and  clean,  sharp  sand  of  coarse  grain, 
in  the  following  proportions :  One-half  part  of  cement  to  one  part  of  lime,  and  two 
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parts  of  sand.  The  mortar  to  be  well  and  thoronghly  mixed.  No  air-slaked  lime 
%n  be  nsed.  The  bricks  to  be  thoroughly  wetted  before  laying,  except  when  other- 
wise ordered  by  the  commanding  officer.  Every  brick  to  be  completely  imbedded 
in  mortar.  Care  shall  be  taken  to  have  every  joint  fall  of  mortar.  Competent 
mechanics  shall  be  employed  for  this  work.  All  bricks  shall  be  laid  close,  straight, 
aod  plomb,  well  flashed  in  and  properly  bonded  with  one  coarse  of  headers  to  every 
six  courses  in  heieht.  All  joints  on  exterior  of  walls  to  be  neatly  pointed  with 
black  mortar  and  flush  on  interior. 

Facing  brick  to  be  of  nniform  color,  as  much  as  possible.  Brick  arches  to  be 
turned  over  all  doors  and  windows  (except  transom  windows)  and  other  openings, 
aa  shown  on  plans.  All  arches  to  be  double^  8  inches  thick^  except  where  shown 
otherwise. 

Contractors  will  famish  and  set  in  place  all  window  and  door  sills,  and  the  water 
table  around  walls  of  wash  room  and  offices.  Walls  on  either  side  of  passage  and 
walls  of  passage  to  have  no  water  table.  All  sills  and  water  table  to  be  of  North 
Kiver  bine  stone,  free  from  any  defects,  and  similar  in  appearance  and  finish  to  those 
of  the  new  gun-tactory  building.  All  sills  to  be  made  in  one  single  piece,  and  to  be 
2  inches  longer  on  each  end  than  width  of  door  sLnd  window  frames.  All  window 
sills  and  water  table  to  be  8  inches  wide  by  5  inches  thick ;  all  door  sills  to  be  18 
inches  wide  by  5  inches  thick,  and  to  be  provided  with  mortices  for  door-jambs.  All 
sills  and  water  table  to  have  proper  wash.  No  stone  sills  are  required  for  interior 
doors  and  windows.  All  stones  to  be  cut  to  exact  dimensions,  and  all  angles  and 
anises  shall  be  trne  and  well  defined.  All  beds  and  builds  shall  be  dressed  for  the 
ftill  width  of  the  stone.  All  cut  stone  to  lie  on  its  natural  bed  and  to  be  well  bedded 
in  pure  domestic  cement  of  approved  quality.  All  anchors  for  securing  roofs  to 
walls,  also  all  other  anchors  required  for  the  completion  of  the  building,  will  be 
bnilt  in  by  the  contractor. 

The  top  of  all  walls  to  be  covered  over  with  a  coat  of  cement  mortar.  The  walls  of 
the  ftassage  must  be  tied  into  walls  of  shop  buildings. 

All  gable  walls  to  be  anchored  to  purlins  of  roofs  at  intervals  of  6  feet  by  wrought- 
iron  anchors  2  x  f  inch,  built  into  walls.  All  anchors  and  bolts  to  be  furnished  by 
the  contractor  for  the  carpenter  work. 

All  cornices  are  to  be  of  brickwork,  and  to  be  built  as  shown  in  elevations  and 
details.  They  mast  be  well  bonded  ana  neatly  built  and  painted  up.  The  contrac- 
tor is  to  cat  out  or  build  up  after  carpenters,  roofers,  plumbers^  or  other  contractors 
everything  necessary  to  complete  the  building. 

The  contractor  is  to  clear  the  building  and  site  from  all  refuse  and  rubbish,  to  do 
all  refilling  and  grading  about  the  walls,  and  to  leave  in  neat  condition  the  grounds 
occupied  by  htm.  He  is  to  give  all  facilities  to  other  contractors  for  performing  work 
adjoining  his  own,  and  any  di£ference  which  may  arise  between  two  contractors  in 
regard  to  their  adjoining  work  is  to  be  adjusted  by  the  commanding  officer.  His 
decision  is  to  be  final  in  the  matter.  The  mason  work  must  be  prosecuted  uniformly 
and  steadily,  and  no  part  of  any  wall  shall  at  any  time  rise  more  than  3  feet  above 
the  rest.  All  unfinisned  work  must  be  raked  back,  as  may  be  directed  by  the  com- 
manding officer  in  each  case,  and  before  new  work  is  joined  to  its  surface  the  bricks 
mast  be  scraped  clean,  scrubbed  with  a  stiff  brush,  and  well  moistened. 

All  interior  surfaces  of  walls  above  floor  line  to  receive  two  heavy  coats  of  white- 
waah  after  the  building  is  under  roof. 

m 

CARPENTER  WORK. 

The  carpenter  work  comprises  all  work  on  rooft,  except  tinning  and  slating,  on 
the  floors  and  ceilings  of  office  rooms  and  passage  between  them,  on  the  covered  way 
leading  to  and  around  water-closet^  and  all  windows  and  doors.  The  lumber  for 
the  wooden  floors  in  passage  between  shops  and  the  clothes  closets  in  wash  rooms 
will  be  provided  by  the  Ordnance  Department.  The  contractor  has  to  lay  the  floor 
in  passage. 

AH  framing  lumber,  as  ptirlins,  rafters,  joists,  etc.,  to  be  of  good  quality,  mill- 
Miwed«  square-edged,  straight,  sound,  dry,  yellow  or  white  pine  lumber,  free  from 
loose  knots,  rot,  or  any  imperfections  that  will  impair  its  usefulness  or  strength. 

AH  pnrlins  to  be  spaced  and  secured  as  shown  on  drawings  and  to  be  notched  into 
main  rafters.  All  purlins  forming  one  string  to  be  scarfed  together  above  rafters 
and  to  have  one  f-inch  screw  bolt  going  through  both  pieces.  Washers  to  be  under 
beads  and  nuts.  All  connections  to  be  made  as  shown,  and  all  ironwork,  as  shoes, 
liolts,  angles,  anchors,  straps,  nails,  etc.,  required  in  roof  construction  to  be  furn- 
ished by  the  contractor.  Nails  for  spiking  purlins  to  rafters  to  be  not  less  than  3 
inches  long. 

Where  purlins  terminate  at  walls  they  must  be  securely  anchored  to  walls  every 
6  feet. 
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All  roofe  to  be  covered  with  sound  1-inch  white-pine  boards,  tongned  and  grooved, 
averaging  8  to  10  inches  in  width,  driven  up  close  and  nailed  to  each  jnirlin  through 
each  eilge  and  center.  Said  roofing  to  be  dressed  on  one  side  to  a  uniform  thickness 
after  being  laid.  All  framing  on  and  around  skylight  to  be  done  as  shown.  Floor- 
ing of  office  rooms  and  covered  ways  to  be  of  1^-inch  yellow  pine.  All  wooden  post* 
to  DO  neatly  chamfered.  Ceiling  in  office  rooms  and  piissage  between  to  have  ceiling 
joists  of  6  by  2  inch  good,  sound,  white*  pine  or  spruce,  to  be  laid  on  wall  plates, 
sheeting  to  be  of  tongued  and  grooved,  secret  nailed,  yellow-pine  boards  f-iuch 
thick.    Ridge  boards  8  by  1^  inches,  to  bo  on  ridges  of  all  roofs. 

Wall  plates  to  be  8  by  3  inches ;  truss  beams  to  be  8  by  10  inches  j  truss  rafters  to 
be  8  by  10  inches ;  struts  to  be  8  by  6  inches ;  purlins  to  be  6  by  6  inches,  and  com- 
mon rafters  to  be  6  by  2  inches.  Dimensions  of  lumber  in  roofs  of  passage,  covered 
way,  and  water-closet,  also  in  floors,  as  shown  on  drawings.  All  common  rafters  to 
be  spaced  about  20  inches  between  centers.  Boards  around  eaves  to  finish  as  shown 
on  detail  drawing. 
'  The  floors  of  offices  to  be  made  as  follows :  Joists  of  6  by  6  inch  spruce  or  yello^ 
pine,  to  be  laid  at  the  proper  level,  24  inches  between  centers,  and  the  ground  bo- 
low  them  to  be  filled  up  and  tamped  to  form  a  firm  bearing  for  the  joists.  Single 
flooring  to  be  of  li-inch  narrow  width,  tongued  and  grooved,  bright  yellow  pine, 
secret  nailed. 

All  window  frames  and  sashes  to  be  of  sizes  figured  and  shown  on  drawings.  All 
exposed  woodwork  to  be  made  of  sound,  kiln-dry,  yellow  or  white  pine,  neatly 
dressed.  All  sashes  to  be  sliding,  except  those  in  east  and  west  walls  of  wat>er-closet 
and  wash  room,  which  will  be  swinging.  Sashes  to  be  of  heart  white  pine.  Check 
rails  to  be  plowed  and  bored  for  chords.  All  glass  to  be  single  and  of  good  quality ; 
sizes  are  given  in  drawings. 

All  sliding  sashes  to  be  double  hung  with  2^-inch  Excelsior  (or  equal)  axle  pulleys 
and  Silver  Lake  sash  cord  No.  8,  and  to  be  properly  balanced  with  lead  or  iron 
weights. 

All  swinging  sashes  to  have  stout  swivels,  fastened  on  inside  of  sash,  and  transom 
lifters  or  other  proper  arrangements  for  holding  windows  open  and  closed,  and 
for  operating  them  from  the  floor.  Galvanized-iron  flashings  to  be  on  outside  of 
bottom  rail  to  drain  oft"  the  water. 

All  window  frames  to  be  properly  *  fastened  in  walls.  All  window  frames  must  bo 
ready,  and  must  be  set  in  place  by  the  contractor  as  soon  as  window  sills  are  set,  so 
as  not  to  cause  any  delay  in  the  erection  of  the  brick  walls. 

All  door  frames  and  doors  to  be  of  sizes  shown  on  drawings.  All  exposed  wood- 
work to  be  of  sound,  clear,  well-seasoned,  dry,  yellow,  or  white  pine  lumber.  Wooden 
door  frames  to  be  well  anchored  to  brickwork  with  light  iron  anchors,  throe  or  four 
to  each  jamb,  ends  to  be  doweled  to  sills.  Door  frames  to  be  2^  inches  thick ;  width 
of  frames  to  be  full  thickness  of  wall. 

The  doors  to  be  of  heart  white  pine,  four  panels,  If  inches  thick,  double  molded. 
Upper  panels  to  be  glazed  with  ground  glass  in  doors  of  office  rooms,  and  with  oora- 
mou  glass  in  all  other  doors.  Doors  to  be  hung  in  broad,  loose  joints,  wrought-iron 
butts  and  hinges.  Both  doors  of  wash  room  to  have  stout  bolts,  top  and  oottoui, 
square  spring  pattern,  appropriate  to  size  and  kind  of  door.  Patterns  and  sizes  to 
be  a])proved  by  the  commanding  officer. 

Office  doors  to  have  mortise  locks,  bronze  knobs,  and  triplicate  steel  keys.  All 
other  doors  to  have  rim  locks  with  triplicate  keys,  and  stout  wrought-iron  handles 
and  latches  on  both  sides,  all  of  approved  sizes,  quality,  and  pattern.  All  door 
frames  to  be  sot  in  place  by  the  contractor  in  time  for  the  mason  to  build  them  into 
brickwork..  All  doors  and  windows  must  be  complete  in  all  respects.  All  window 
and  door  frames  and  sashes  to  be  primed  with  a  coat  of  white-oil  paint  before  being 
delivered  on  the  premises. 

The  contractor  has  to  furnish  all  screw  bolts,  screws,  anchors,  spikes,  nails,  etc., 
required  for  the  execution  of  his  contract,  lie  is  also  to  furnish  all  necessary  cen- 
ters for  arched  openings,  and  perform  any  other  carpenter  work  that  may  come  in 
his  line. 

PAINTING. 

All  window  frames  and  sashes,  also  all  door  frames  and  doors  must  be  painted  on 
the  inside  and  outside  with  two  coats  of  dark  red  paint,  made  up  with  linseed  oil. 
Color  to  correspond  with  that  of  the  windows  and  doors  of  new  gun-factory  build- 
ing.    Ceilings  of  office  rooms  to  be  oiled. 

ROOFING  AND  TINNING. 

All  roofs  to  bo  covered  with  No.  1  Chapman  slates,  or  equal,  size  8  bjf  16  inches  or 
10  by  18  inches.  Slates  to  be  strong  and  heavy,  and  to  be  laid  6}>  inches  to  the 
weather.    Bidder  to  furnish  a  sample  slate  on  which  his  bid  is  based. 
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An  slfttcA  to  be  nailed  on  with  tTro  4il  copper  flat-bead  slate  nails  to  encli  slate. 
The  ridi^es  to  baye  a  galvanized-iron  (No.  24)  ridge  roll.  Roll  to^be  4  indies,  with 
au  8-tncb  apron  on  each  side,  which  is  to  be  tnrned  down  over  edges  of  ridge  board, 
and  secnreiy  nailed  to  said  etlges.  All  valleys  to  be  of  tin,  not  less  than  20  inches 
wide,  painted  on  both  sides  with  two  coats  of  metallic  paint  before  laying  them  on 
building.  Top  course  of  slate  on  all  ridges  and  1  foot  on  each  side  of  all  valleys  to 
be  laid  in  oil  cement.  All  flashings  about  walls  projecting  above  roofs  (including 
walb  of  gun  shops)  to  be  of  cine.  All  flashings  about  walls,  etc.,  to  be  counter- 
flanhed  and  cemented  into  Joints  of  brickwork. 

AH  roofe  to  be  covered  with  3-ply  tarred  roofing  felt,  laid  to  lap  at  least  2  inches, 
and  to  be  well  tacked  down  before  laying  on  slate.  Contractor  is  to  put  under  all 
tin  one  thiclmew  of  the  heaviest  red  rosin-sized  paper  before  laying  tin. 

All  tin  to  be  used  to  be  '^old  style''  brand  rooling  tin,  in  sheets  14  by  20 inches, 
well  nailed  down,  and  soldered  heavy  with  strictly  half-and-half  solder. 

C>n  completion  of  all  work  the  roofs  will  be  inspected  and  must  be  found  in  perfect 
condition.  All  work  must  be  done  in  a  good  workmanlike  and  proper  manner 
throughout,  and  roofs  warranted  for  one  year. 

WATKR-CLOSET. 

The  interior  arrangement  of  the  water-closet  is  shown  on  the  plans.  It  contains 
ten  water-closets  on  one  side  and  nine  urinals  on  the  other.  The  water-closets  are 
arranged  in  three  groups:  one  comprising  two  closets  in  the  small  room  to  the 
south,  and  two  groups  of  four  closets  each  in  the  larger  room.  The  small  room  has 
a  comer  urinal,  while  the  larger  room  is  to  contain  two  groups  each  of  four  urinals. 

The  water-closeta  must  be  of  the  type  and  make  as  shown  on  plate  345  G,  page  147, 
of  the  J.  L.  Mott  Iron  Works  illustrated  catalogue. 

The  hopper  to  be  of  porcelain,  with  double-acting  valve,  black  walnut  seat  24 
tnehea  square,  with  painted  iron  legs,  and  enameled  cast-iron  slope  safe.  The  double- 
at-ting  valve  gives  a  preliminary  wash  when  seat  is  depressed,  and  the  main  wash 
when  seat  is  relieved. 

The  valve  is  to  be  placed  not  less  than  3  feet  below  the  floor,  away  from  the  frost. 
A  rod  of  suitable  length  to  be  attached  between  valve  and  seat  to  properly  operate 
the  doeet.  The  drip  pipe  will  allow  the  water  in  supply  pipe  between  valve  and 
hopper  to  pass  out.  The  distiiuce  between  centers  of  water-closets  is  to  be  30  inches. 
Earn  closet  is  to  be  inclosed,  the  inclosures  to  be  of  ample  size.  The  sides  of  said 
tnrloturea  to  be  of  1-inch  white  pine  boards,  tongued  and  grooved,  and  framed  in  a 
neat,  plain,  and  substantial  manner.  Each  closet  is  to  have  a  slat  door  in  front, 
Bwinging  in  hinges  and  provided  with  a  spiral  doorspring.  Said  inclosures  must  be 
6  feet  6  inches  high  from  the  floor  and  are  to  rest  on  iron  legs.  No  wooden  part  of 
the  tttcloBures  must  approach  the  floor  closer  than  12  inches.  Each  closet  is  to  be 
provided  with  two  bronzed  hat  hooks.  All  woodwork  of  the  inclosures  is  to  be 
painted  the  same  color  as  the  seats  of  the  closets. 

Foundation  bolts  for  securing  all  iron  legs  must  be  furnished  and  set  by  the  con- 
tractor before  the  concrete  floor  is  made. 

A  caat-iron  sewer  pipe  of  6  inches  diameter  with  ten  tees  must  be  located  under 
the  floor  beneath  the  water-closets,  and  the  hoppers  and  traps  must  be  properly  con- 
nected to  same.  Suitable  connections  to  this  pipe  must  be  made,  also,  from  the 
urinala,  and  such  connections  must  be  properly  trapped.  This  sewer  pipe  is  to  be 
properly  drained  and  ventilated,  and  is  to  leave  the  building  at  a  depth  of  not  less 
than  A  feet  below  the  ground  line.  It  must  first  lead  east  to  a  manhole  18  feet  dis- 
tant from  the  wall  of  the  small  gun  shop.  The  vault  for  sewer  pipe  below  floor 
must  alao  be  ventilated.  The  sewer  pipe  and  manhole  must  be  made  in  accordance 
with  directions  from  the  commanding  officer. 

All  urinals  are  to  have  slate  slabs  on  the  floor  in  the  same  plane  with  the  latter 
and  property  pitched.  At  the  end  of  these  bottom  slabs  will  be  provided  a  slate 
gutter  along  the  wall,  and  the  walls  in  front  and  on  each  side  of  urinals  are  to  be 
Rued  with  uate  slabs. 

The  nriuals  in  large  room  must  be  subdivided  by  slate  slabs.  All  this  work  must 
lie  done  in  a  neat  and  most  thorough  manner,  and  all  floor  slabs  and  the  gutter  must 
1m)  laid  in  neat  cement  and  must  be  properly  drained.  The  slotted  flush  pipes  fur 
urinals  in  large  room  are  to  be  carried  along  the  slate  lining  in  front  at  a  height  of 
aliont  4  fpet  auove  the  floor  line,  passing  through  the  slate  partitions.  They  must 
l>e  of  brass,  1^  inches  in  diameter,  and  must  have  a  sawed  split  along  the  bottom 
«if  such  nature  as  to  discharge  water  properly  and  uniformly  for  the  entire 
length.  Each  flush  pipe  must  be  provided  with  a  1^-inch  stop  valve.  The  cor- 
ner nrinal  in  the  small  room  is  to  be  of  porcelain,  properly  secured  to  the  slate 
slabs  of  the  C4>mer  lining.  A  3-inch  water  pipe  will  be  provided  by  the  Ordnance 
Department  at  a  distance  of  about  18  feet  from  the  small  gun  shop  aiid  parallel  to 
with  a  nozzle  opposite  water-closets.    Contractor  is  to  make  connections  at 
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All  rooft  to  be  covered  with  sound  1-inch  white-pine  boards,  tongued  and  grooved, 
averaging  8  to  10  inches  in  width,  driven  up  close  and  nailed  to  each  purlin  throngh 
each  edge  and  center.  Said  roofing  to  bo  dressed  on  one  side  to  a  uniform  thickness 
after  being  laid.  All  framing  on  and  around  skylight  to  be  done  a«  shown.  Floor- 
ing of  office  rooms  and  covered  ways  to  be  of  l^-inch  yellow  pine.  All  wooden  posts 
to  be  neatly  chamfered.  Ceiling  in  office  rooms  and  passage  between  to  have  ceiling 
joists  of  6  by  2  inch  good,  sound,  white*  pine  or  spruce,  to  be  laid  on  wall  plates, 
sheeting  to  be  of  tonguea  and  grooved,  secret  nailed,  yellow-pine  boards  f-iiich 
thick.    Ridge  boards  8  by  1^  inches,  to  be  on  ridges  of  all  roofs. 

Wall  plates  to  be  8  by  3  inches ;  truss  beams  to  be  8  by  10  inches :  truss  raft-ers  to 
be  8  by  10  inches ;  struts  to  be  8  by  6  inches ;  purlins  to  be  6  by  6  inches,  and  com- 
mon rafters  to  be  6  by  2  inches.  Dimensions  of  lumber  in  roofs  of  passage,  covered 
way,  and  water-closet,  also  in  floors,  as  shown  on  drawings.  All  common  rafters  to 
be  spaced  about  20  inches  between  centers.  Boards  around  eaves  to  finish  as  shown 
on  detail  drawing. 
'  The  floors  of  offices  to  be  made  as  follows :  Joists  of  6  by  6  inch  spruce  or  yello^ 
pine,  to  be  laid  at  the  proper  level,  24  inches  between  centers,  and  the  ground  be- 
low them  to  be  tilled  up  and  tamped  to  form  a  firm  bearing  for  the  joists.  Single 
flooring  to  be  of  l^inch  narrow  width,  tongued  and  grooved,  bright  yellow  pine, 
secret  nailed. 

All  window  frames  and  sashes  to  be  of  sizes  figured  and  shown  on  drawings.  All 
exposed  woodwork  to  be  made  of  sound,  kiln-dry,  yellow  or  white  pine,  neatly 
dressed.  All  sashes  to  be  sliding,  except  those  in  east  and  west  walls  of  water-closet 
and  wash  room,  which  will  be  swinging.  Sashes  to  be  of  heart  white  pine.  Check 
rails  to  be  plowed  and  bored  for  chords.  All  glass  to  be  single  and  of  good  quality; 
sizes  are  given  in  drawings. 

All  sliding  sashes  to  be  double  hung  with  2i-inch  Excelsior  (or  equal)  axle  pulleys 
and  Silver  Lake  sash  cord  No.  8,  and  to  be  properly  balanced  with  lead  or  iron 
weights. 

All  swinging  sashes  to  have  stout  swivels,  fastened  on  inside  of  sash,  and  transom 
lifters  or  other  proper  arrangements  for  holding  windows  open  and  closed,  and 
for  operating  them  from  the  floor.  Galvanized-irou  flashings  to  be  on  outside  of 
bottom  rail  to  drain  oft"  the  water. 

All  window  frames  to  be  properly*  fiistened  in  walls.  All  window  frames  must  bo 
ready,  and  must  be  set  in  place  by  the  contractor  as  soon  as  window  sills  are  set,  so 
as  not  to  cause  any  delay  in  the  erection  of  the  brick  walls. 

AH  door  frames  and  doors  to  be  of  sizes  shown  on  drawings.  All  exposed  wood- 
work to  be  of  sound,  clear,  well-seasoned,  dry,  yellow,  or  white  pine  lumber.  Wooden 
door  frames  to  be  well  anchored  to  brickwork  with  light  iron  anchors,  three  or  four 
to  each  jamb,  ends  to  be  doweled  to  sills.  Door  frames  to  be  2^  inches  thick ;  width 
of  frames  to  be  full  thickness  of  wall. 

The  doors  to  be  of  heart  white  pine,  four  panels,  IJ  inches  thick,  double  molded. 
Upper  panels  to  be  glazed  with  ground  glass  in  doors  of  office  rooms,  and  with  com- 
mon glass  in  all  other  doors.  Doors  to  be  hung  in  broad,  loose  joints,  wrought-iron 
butts  and  hinges.  Both  doors  of  wash  room  to  have  stout  bolts,  top  and  Dottom, 
square  spring  pattern,  appropriate  to  size  and  kind  of  door.  Patterns  and  sizes  to 
be  approved  by  the  commanding  officer. 

Office  doors  to  have  mortise  locks,  bronze  knobs,  and  triplicate  steel  keys.  All 
other  doors  to  have  rim  locks  with  triplicate  keys,  and  stout  wrought-iron  handles 
and  latches  on  both  sides,  all  of  ajiproved  sizes,  quality,  and  pattern.  All  door 
frames  to  be  set  in  place  by  the  contractor  in  time  for  the  muson  to  build  them  into 
brickwork..  All  doors  and  windows  must  be  complete  in  all  respects.  All  window 
and  door  frames  and  sashes  to  be  primed  with  a  coat  of  white-oil  paint  before  being 
delivered  on  the  premises. 

The  contractor  has  to  furnish  all  screw  bolts,  screws,  anchors,  spikes,  nails,  etc., 
required  for  the  execution  of  his  contract.  He  is  also  to  furnish  all  necessary  cen- 
ters for  arched  openings,  and  perform  any  other  carpenter  work  that  may  come  in 
his  line. 

PAINTING. 

All  window  frames  and  sashes,  also  all  door  frames  and  doors  must  be  painted  on 
the  inside  an<l  outside  with  two  coats  of  dark  red  paint,  made  up  with  linseed  oil. 
Color  to  correspond  with  that  of  the  windows  and  doors  of  new  gun-factory  build- 
ing.    Ceilings  of  oflice  rooms  to  be  oiled. 

ROOFING  AND  TINNING. 

All  roofs  to  bo  covered  with  No.  1  Chapman  slates,  or  equal,  size  8  bjT  16  inches  or 
10  by  18  inches.  Slates  to  be  strong  and  heavy,  and  to  bo  laid  Q^  inches  to  the 
weather.    Bidder  to  furnish  a  sample  slate  on  wliich  his  bid  is  based. 
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Four  coils,  each  12  feet  long,  in  the  passage  ; 

Four  coilS;  each  20  feet  long,  in  the  wash  room. 

All  coils  must  be  made  of  ten  1-inch  steam  pipes,  having  manifolds  at  ends.  All 
ooils  to  be  made  with  necessary  provisions  to  siJlow  for  expansion.  Each  heating 
ooil  must  be  provided  with  an  air  valve,  a  l^inch  steam  supply,  and  a  1-inch  drip 
valve.  All  valves  to  be  readily  accessible.  All  coils  in  office  rooms  and  in  passage 
must  be  properly  supported  and  secured  to  walls  by  means  of  wooden  battens  and 
book  plates  of  sheet  steel.  The  lowest  pipe  of  all  these  coils  should  be  about  12 
inches  above  the  floor  line.  The  coils  in  wash  room  must  be  suspended  horizontally 
from  the  roof  trusses  at  a  height  of  7  feet  6  inches  above  the  floor  line.  The  pipes 
of  these  ooils  must  be  properly  spaced  by  an  adequate  number  of  ring  plates  or 
otherwise,  in  approved  manner.    Care  must  be  taken  to  drain  these  coils  properly. 

The  steam  supply  pipe  for  all  coils  has  2  inches  diameter,  and  will  be  connected 
with  the  2-inch  steam  pipe  supplying  the  heating  coils  on  the  west  wall  of  the  small 
inuk  shop.  A  2-inch  globe  valve  is  to  be  interposed  at  the  junction  to  shut  the  steam 
off  firom  wash  room,  etc.,  entirely,  if  desired.  The  2-inch  steam-supply  pipe  is  to 
lead  into  the  passage  first,  and  branches  are  to  go  to  the  office  rooms  and  the  wash 
room. 

The  returns  or  drips  from  coils  must  lead  to  a  steam  trap  of  approved  pattern  and 
ample  capacity,  which  must  be  arranged  to  allow  air  and  water  of  condensation  to 
eacape  from  pipes  without  loss  of  steam.  The  trap  is  to  discharge,  if  possible,  into 
the  3-inch  drain  or  waste  pipe  from  the  sinks.  All  long  lines  of  pipes  must  be  pro- 
%nded  with  miters  arranged  to  allow  for  expansion.  All  parts  of  tne  heating  plant 
must  be  properly  dripped. 

All  pipes  must  be  standard  wrought- iron  steam  pipe;  all  sizes  above  1^  inches  to 
be  lap  welded ;  all  fittings  to  be  of  cast  iron ;  all  valves  must  be  Fairbanks,  Jenkins, 
or  Scott  disk  valves.    All  materials  to  be  used  must  be  of  the  best  quality. 

All  catting  in  walls  and  floors  for  the  passage  of  pipes  will  be  done  by  the  con- 
tractor. 

The  plant  is  to  be  famished  complete  with  steam  on. 

Bids  will  be  received  for  the  following  items : 

1.  For  all  work  specified  under  headings :  Excavations  and  grading,  concrete  and 
masoni^  work. 

2.  Price  per  1,000  for  furnishing  the  brick  that  may  not  be  on  hand  at  arsenal, 
delivered  at  building  site. 

3.  For  all  work  specified  under  heading:  Carpenter  work  (including  windows  and 
doon)  and  painting. 

4.  For  all  work  specified  under  headings :  Water  closet,  sinks  in  wash  room,  and 
•team  heating  arrangement,  which  includes  all  plumbing  and  pipe-fitting. 

3.  For  all  work  specified  under  heading :  Slatmg  and  tinning. 

Combined  bids  will  be  received  also  for  several  or  all  of  the  above  items. 

Bidden  will  please  state  the  approximate  time  within  which  they  propose  to  finish 
the  work. 

For  any  delay  in  the  completion  of  the  entire  work  beyond  the  date  specified  in 
the  contract  a  penalty  will  be  exacted  of  fifteen  dollars  ($15)  in  the  contract  price 
thereof  for  each  and  every  day  (excepting  Sundays)  after  said  date,  until  the  com- 
pletion of  the  contract. 

Should  the  contractor  feel  aggrieved  at  any  decision  of  the  commanding  officer 
under  these  specifications,  he  shaU  have  the  right  to  appeal  to  the  Chief  of  Ordnance, 
U.  8.  A.,  and  his  decision  shall  be  final. 


SiaUmmi  of  Mtorea  foMoated  at  Watervliet  Arsenal  during  the  fisoal  year  ended  June 

SO,  1891, 

Class  1. 

25  3.2-inch  breech-loading  rifles,  steel. 
1  12-inch  breech-loading  rifle,  steel,  type  No.  1. 
4  12-inch  breeohfloading  mortar,  steel,  type  No.  1. 

Class  2. 

1  carriage  for  3.6-inGh  B.  L.  field  mortar. 
22  caissons  and  limbers  for  3.2-inch  guns. 

6  combined  forges  and  battery  wagons. 
90  limbers  for  macliine-gun  carriages. 

2  mortar  wagons. 
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this  point  for  the  water  supply  of  water-closots  and  nrhials.  Tlie  snpply  pipe  ninnt 
bo  l\  inches  in  diameter,  is  to  enter  the  building  below  the  ground,  and  is  to  bo 
properly  conne<*ted  to  all  supply  pipes  for  elosets  and  urinals.  A  1^-inch  brass  8toj>- 
coclc  is  to  be  placed  in  the  supply  pipe  before  entering  the  building,  and  is  to  be 
provided  with  iron  box  and  cover,  and  a  stopcock  is  to  be  arranged  also  iii  each 
supply  pipe  for  water-closets  and  urinals.  At  a  suitable  place  a  1-inch  branch  pipe 
with  faucet  for  1-inch  hose  attachment  is  to  be  arranged  and  connected  with  water 
supply,  to  be  used  for  flushing  purposes. 

All  water-closets  and  urinals  must  be  erected  complete  in  working  order,  and  all 
water  and  waste  connections  must  be  made  to  assure  their  proper  function ;  also  all 
sewer  connections.  All  water  pipes,  including  the  IJ-inch  main  8upi)ly  pipe,  to  bo 
of  galvanized  iron,  except  where  otherwise  directed. 

SINKS  IN  WASH  ROOM. 

There  are  to  be  furnished  and  erected  in  complete  working  order,  with  water  and 
steam  on,  ten  cast-iron  sinks,  as  shown  in  plans  and  detail  drawings,  and  as  manu- 
factured by  the  Pittsburg  Locomotive  Works.  Each  sink  is  20  feet  4  inches  long  by 
28  inches  wide,  and  is  on  both  ends  8  inches,  and  in  the  middle  at  the  discharge 
column  about  9  inches  deep,  and  is  made  in  four  pieces  with  i>laned  joints  bolted 
water-tight  together.  The  sinks  are  supported  on  four  cast-iron  columns,  resting  on 
the  concrete  floor  and  secured  to  it  by  f-inch  bolts,  which  must  be  furnished  ana  set 
by  the  contractor  in  time  to  be  built  into  the  concrete  floor. 

The  sink  rests  on  three  of  the  columns  by  means  of  a  roller  of  |>inch  round  iron, 
and  is  transversely  secured  by  means  of  a  ^-inch  stud.  The  fourth  column  forms 
the  discharge  pipe  of  the  sink  and  is  bolted  to  it  by  Ave  |-inch  stud  bolts.  Tlie  sink 
has  an  8-inCh  aperture  in  the  bottom  at  this  point.  The  top  of  the  column  is  bell- 
shaped,  and  is  provided  with  a  circular  perforated  plntc,  which  is  to  be  made  in 
halves,  each  half  to  be  screwed  to  the  seat  by  a  |-inch  brass  screw.  Above  this  plate 
is  a  taper  seat,  carefully  finished  so  as  to  fit  around  the  conical  part  of  a  cast-iron 
overflow  pipe.  This  conical  overflow  pipe  is  to  be  lifted  oif  its  seat  whenever  the 
sink  should  be  emptied. 

llie  bottom  of  the  discharge  column  has  spigot  cast  on,  wliich  fits  and  is  to  be 
tightly  calked  into  the  bell  of  a  nozzle  of  the  3-inch  drain  pipe.  This  drain  pipe  is 
of  cast  iron^and  has  ten  nozzles  for  connection  with  the  ten  sinks.  It  is  located 
directly  under  the  floor,  and  is  to  be  built  into  tlie  concrete.  Alter  passing  the  sink 
at  the  north  end  it  is  to  turn  in  the  direction  of  the  6-inch  sewer  pipe  from  water- 
closets,  with  which  it  is  to  be  properly  connected  by  means  of  a  Y-pieoe. 

Secured  to  the  top  of  sinks  by  means  of  flat-iron  braces  is  a  3-inch  galvanized 
iron  pipe  19  fpet  6  inches  long,  provided  with  12  pairs  of  downward-curved  f-inch 
galvanized  pipes  screwed  into  it.  The  3-inch  pipe  has  an  incline  of  ^  inch  ftom  the 
supply  to  the  rear  end.  The  rear  end  is  closed  by  means  of  a  cap  screw,  and  a  i-inch 
air  cock  is  tapped  into  the  bottom  of  the  pipe  directly  in  front  of  this  cap.  Tho 
supply  end  carries  a  3  by  IJ^  inch  reducer,  to  which  are  attached  the  steam  and  water 
connections,  which  must  be  made  as  shown  in  detail  on  drawings.  To  the  braceti 
supporting  the  3-inch  pipe  is  secured  a  bar  of  2  by  f  inch  flat  iron,  which  carries 
twelve  cast-iron  soap  trays. 

The  main  water  supply  for  the  sinks  is  to  be  a  2^inch  galvanized-iron  pipe,  which 
must  be  suspended  from  the  roof  trusses  along  and  above  the  supply  end  of  sinks, 
or  which  may  be  fastened  to  the  west  wall  of  the  wash  room,  below  the  roof  trusses. 
A  f-inch  branch  of  galvanized  pipe  leads  from  the  2^-inch  pipe  to  each  sink,  with  a 
|-inch  globe  valve  near  its  end.  The  2^-inch  supply  pipe  must  lead  into  the  passage 
and  lead  along  north  wall  of  same  and  down  below  tne  floor,  and  must  be  connected 
below  ground  with  a  nozzle  of  the  3-inch  water  pipe,  which  will  be  provided  by  the 
Ordnance  Department,  at  a  distance  of  18  feet  from  the  small  gun  shop  and  parallel 
to  same.  In  its  vertical  course  the  2^-inch  pipe  must  be  provided  with  a  2^inch 
brass  stop  valve,  and  at  a  suitable  point  with  a  1-inch  branch  and  valve. 

The  steam  supply  for  the  sinks  will  be  taken  from  the  2-inch  steam-supply  pipe  of 
the  heating  coils.  For  this  purpose  a  1^-inch  branch  pipe  will  be  taken  from  a  con- 
venient point  of  the  2-inch  steam  pipe  and  a  l|-iuch  brass  globe  valve  will  be  inter- 
posed at  the  junction.  The  li-inch  pipe  will  be  located  near  and  parallel  to  the 
2|-inch  water  supply  pipe,  and  f-inch  branch  pipes  will  lead  to  each  sink,  where 
they  must  be  provided  with  f-inch  brass  globe  valves.  All  connections  on  supply 
ends  of  sinks  must  be  made  as  shown  in  detail  drawings.  All  pipe  connections  must 
be  Bteam  and  water  tight. 

STBAM  HEATING  ARRANGEMKNT. 

The  following  coils  are  to  be  furnished  and  properly  erected  as  shown  on  plans  : 
Two  colls,  each  12  feet  long,  in  the  two  office  rooms,  one  coil  in  each  room  ; 
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Four  coils,  each  12  feet  long,  in  the  passage  ; 

Foot  coils,  each  20  feet  long,  in  the  wash  room. 

All  coils  must  he  made  of  ten  1-inoh  steam  pipes,  having  manifolds  at  ends.  All 
coils  to  be  made  with  necessary  provisions  to  allow  for  expansion.  Each  heating 
ooil  mast  be  provided  with  an  air  valve,  a  l^-inch  steam  supply,  and  a  1-inch  drip 
valve.  All  valves  to  be  readily  accessible.  All  coils  in  office  rooms  and  in  passage 
most  be  properly  supported  and  secured  to  walls  by  means  of  wooden  battens  and 
hook  plates  of  sheet  steel.  The  lowest  pipe  of  all  these  coils  should  be  about  12 
inches  above  the  floor  line.  The  coils  in  wash  room  must  be  suspended  horizontally 
from  the  roof  trusses  at  a  height  of  7  feet  6  inches  above  the  floor  line.  The  pipes 
of  these  coils  must  be  properly  spaced  by  an  adequate  number  of  ring  plates  or 
otherwise,  in  approved  manner.    Care  must  be  taken  to  drain  these  coils  properly. 

The  steam  supply  pipe  for  all  coils  has  2  inches  diameter,  and  will  be  connected 
with  the  2*inch  steam  pipe  supplying  the  heating  coils  on  the  west  wiebll  of  the  small 
fraa  shop.  A2*inch  globe  valve  is  to  be  interposed  at  the  Junction  to  shut  the  steam 
off  from  wash  room,  etc.,  entirely,  if  desired.  The  2-inch  steam-supply  pipe  is  to 
lead  into  the  passage  flrst,  and  branches  are  to  go  to  the  office  rooms  and  the  wash 
room. 

The  returns  or  drips  from  coils  must  lead  to  a  steam  trap  of  approved  pattern  and 
ample  capacity,  which  must  be  arranged  to  allow  air  and  water  of  condensation  to 
escape  firom  pipes  without  loss  of  steam.  The  trap  is  to  discharge,  if  possible,  into 
the  o-inoh  drain  or  waste  pipe  from  the  sinks.  All  Ions  lines  of  pipes  must  be  pro- 
vide«l  with  miters  arranged  to  aUow  for  expansion.  All  parts  of  tne  heating  plant 
must  be  properly  dripped. 

All  pipes  must  be  standard  wrought- iron  steam  pipe;  all  sizes  above  1^  inches  to 
be  lap  welded ;  all  fittings  to  be  of  cast  iron ;  all  valves  must  be  Fairbanks,  Jenkins, 
or  Scott  disk  valves.    AU  materials  to  be  used  must  be  of  the  best  quality. 

All  catting  in  walls  and  floors  for  the  passage  of  pipes  will  be  done  by  the  con- 
tractor. 

The  plant  is  to  be  furnished  complete  with  steam  on. 

Bids  will  be  received  for  the  following  items : 

L  For  all  work  specified  under  headings :  Excavations  and  grading,  concrete  and 
masoniv  work. 

2.  Price  per  1,000  for  furnishing  the  brick  that  may  not  be  on  hand  at  arsenal, 
delivered  at  building  site. 

3.  For  all  work  specified  under  heading:  Carpenter  work  (including  windows  and 
doon)  and  painting. 

A.  For  all  work  specified  under  headings :  Water  closet,  sinks  in  wash  room,  and 
•team  heating  arrangement,  which  includes  all  plumbing  and  pipe-fitting. 

5.  For  all  work  specified  under  heading :  Slating  and  tinning. 

Combined  bids  will  be  received  also  for  several  or  all  of  the  above  items. 

Bidders  will  please  state  the  approximate  time  within  which  they  propose  to  finish 
the  work. 

For  any  delay  in  the  completion  of  the  entire  work  beyond  the  date  specified  in 
the  contract  a  penalty  will  be  exacted  of  fifteen  dollars  ($15)  in  the  contract  price 
thereof  for  each  and  every  day  (excepting  Sundays)  after  said  date,  until  the  com- 
pletion of  the  contract. 

Should  the  contractor  feel  aggrieved  at  any  decision  of  the  commanding  officer 
under  these  specifications,  he  shall  have  the  right  to  appeal  to  the  Chief  of  Ordnance, 
n.  8.  A.,  and  his  decision  shall  be  final. 


StaS^mm^i  of  store*  fabrioated  at  Wdtervliet  Arsenal  daring  the  fisoal  year  ended  June 

SOj  1891, 

Class  1. 

25  3.2-inch  breech-loading  rifles,  steel. 
1  12-inch  breech-loading  rifle,  steel,  type  No.  1. 
4  12-iiich  breeohrloading  mortar,  steel,  typo  No.  1. 

Class  2. 

1  cftrriage  for  3.6-inch  B.  L.  field  mortar. 
22  caissons  and  limbers  for  3.2-inch  guns. 

6  combined  forges  and  battery  wagons. 
30  limbers  for  machine-gun  carriages. 

2  mortar  wagons. 
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Class  3. 

25  backets,  water,  galvanized  iron. 
18  fuse  wrenches  for  3.2-inch  shell. 

2  gunners'  gimlets  for  10-inch  Kodman  gnu. 

2  gunners'  gimlets  for  15-inch  Rodman  gun. 

2  gunners'  gimlets  for  13-inch  mortar. 
,  13  gunners'  reamers,  3.2-inch  rifle. 

2  Gatling-gun  covers,  model  1883,  caliber  .45^ 
32  handspikes,  maneuvering,  for  3.2-inch  rifle. 

6  handspikes,  maneuvering,  8-ineh. 

15  harness,  artillery,  for  2  wheel  horses,  new  pattern,  sets. 
15  harness,  artillery,  for  2  lead  horses,  new  pattern,  sets. 

1  harness  bag  for  new  model  harness. 

2  lanyards,  new  pattern. 
1  maul. 

3  mauls  for  mortar. 

1  priming  wire  for  3.2-inch  B.  L.  rifle. 

9  priming  wires  for  10-inch  Rodman  gun. 

2  priming  wires  for  13-inch  mortars. 

2  primer  pouches  3.2-lnch  rifle. 

1  pendulum  hausse  pouch,  3-inch  rifle. 
12  prolonges  (section  of  picket  rope). 

3  pouches,  sight,  for  4|-inch  rifle. 

1  quoin  for  8-inch  siege-howitzer  carriage. 
8  rammers  and  staves  for  4^-inch  siege  gun. 

2  rammers  and  staves  for  11-inch  rifle. 

10  short  rammers  and  sponges  combined,  3.2-inch  rifle. 
15  sponges  and  rammers,  jointed,  3.2-inch  rifle. 

8  sponges  and  staves  for  8-lnch  converted  rifle,  spring  head. 

8  sponges  and  staves  for  10-inch  gun,  spring  head. 

9  sponges  and  staves  for  13-inch  mortar,  spring  head. 

5  sponge  covers,  bore,  3.2-inch  rifle. 

18  sponge  covers,  chamber,  3.2-inch  rifle. 

11  scrapers  for  cannon,  outside. 

4  scrapers  for  carriages. 
42  thumbstalls. 

1  vent  punch,  3.2-iuch  rifle. 

6  vent  punches,  15-inch  gun, 

2  vent  pieces,  3-inch  rifle. 

1  vent  piece,  3.2-inch  rifle. 

2  vent  pieces,  6-pounder  gun. 

1  vent  piece,  light  12-pounder  gun. 

7  vent  covers. 

48  vent  covers  for  8-inch  converted  rifle. 
20  vent  covers  for  4i-inch  and  8-inch  guns. 
20  vent  covers  for  15-inch  smoothbore  guns. 

Class  4. 

6, 173  cast-iron  shells,  long,  for  3.2-inch  B.  L.  fleld  guns. 

720  cast-iron  shells,  long,  for  3.6-inch  B.  L.  field  guns. 
1, 050  cast-iron  shells,  for  5-inch  siege  guns. 

637  cast-iron  shells,  for  7-inoli  siege  howitzer. 
1, 000  Eureka  cast-iron  shells,  for  8-inch  converted  rifles. 

186  10-inch  solid  shot,  each  575  pounds. 
50  12-inch  solid  shot,  each  1,000  pounds. 

Class  7. 

291  bayonet  scabbards,  steel,  with  Hoffman's  attachment. 
1, 290  cartridge  boxes,  McKeever. 
96  saddle  cloths,  cotton,  scarlet. 
3  waist  belts. 
2  waist-belt  plates  (without  loops). 

Class  9. 

16  blocks,  4  feet  by  12  inches  by  1  inch. 
10  blocks,  4  feet  by  12  inches  by  2  inches, 
5  blocks,  4  feet  by  12  inches  by  4  inches. 
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3  lilocks^  20  inches  by  8  inches  by  2  inches. 

1  block,  double,  for  15-inch  shears. 

1  block,  single,  for  15-inch  shears. 

1  block,  snatch  wood,  for  5i-inch  rope. 
40  chocks,  roller. 
40  chocks,  wheel. 
20  chocks,  cnn. 
20  chocks,  15-inch  gnn. 

1  cap  shears. 

1  cradle  for  8-inch  and  10-inch  gnns. 

6  floor  boards  for  8-inch  Rodman  gnn  carriage  sets. 

1  gin,  garrison. 

3  handspikes,  gin. 

1  platform  for  4f-iiich  rifle. 
10  platforms  for  siege  gnns. 

4  platforms  for  8-inch  and  lO-inch  siege  mortars. 
10  platforms  for  siege  mortars. 

6  rollers,  short. 

6  rollers,  2-inch. 
18  rollers,  5-inch. 
18  rollers,  6-inch. 
18  ToUers,  7-inch. 

6  rollers,  oak,  8  inches  diameter,  4  feet  long. 

6  rollers,  oak,  8  inches  diameter,  3  feet  long. 
18  rollers,  cradle. 

2  skids,  oak,  96  inches  by  12  inches  by  12  inches. ' 
12  traveling  planks,  16  feet  by  10  inches  by  2  inches. 
48  way  planks. 

Class  10. 

FARTS  APPERTAININQ  TO  CLASS  1. 


►  For  3.2-inch  B.  L.  rifle. 


1  De  Bange  obturator. 

1  De  Bange  obturator  pad. 
6  Freyre  obturators. 

2  Freyre  obturator  gas-check  rings. 
2  gas-check  pads,  for  7-inch  B.  L.  howitzer. 

90  gaA-check  pads,  for  12-inch  cast-iron  mortar,  hooped. 

1  gas-check  pad,  for  10-inch  W.  W.  rifle,  C.  I. 

PARTS  APPBRTAININO  TO  CLASS  2. 

2  ammunition  chests  for  limbers,  3.2-inch  rifle. 

4  braces,  metallic,  for  lid  of  ammunition  chest. 

3  bronze  screw  lids  for  primer  box. 

5  canyas  covers  for  ammunition  chests,  3.2-inoh  rifle. 

12  corrugated  plates,  3.2-inch  limbers. 

2  ZSy?^,  special  pattern.  \  F<>'  ^-^-mch  Umbers. 

1  double  and  2  single  trees,  steel. 
8  doubletrees. 

17  singletrees. 

40  linchpins. 

46  linch  washers.  ^ 

13  neck-yokes. 

3  poles,  spare. 

2  poles,  not  ironed: 

4  pole-props  for  end  of  pole. 
2  pole-prop  springs  and  hooks.        ^ 

5  road-Draxes  for  caisson  3.2-inch  gun,  pairs. 
1  Toad-brake  for  battery -wagon,  pair. 

1  stay-pin  and  chain  for  ammunition  chest. 

5  spring  clasps  for  handspikes,  maneuvering,  3.2-inch. 

PARTS  APPERTAINING  TO   CLASS  3. 

2  breast  straps  for  double  harness,  pairs. 
140  breast-strap  hooks. 

132  baek-strap  hooks  and  D-rings. 


»^For  3.2-inch  limbers. 
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7  collars,  artillery. 
132  collar  straps. 

132  collar-strap  hooks  and  D-nnga. 
428  rings,  4-incli. 
400  saddle  thongs. 
132  trace  chains,  wheeL 
132  trace  chains,  lead. 

2  traces,  lead. 

2  traces,  wheel. 

1  martingale. 

5  pole-pads,  rabber. 

30  sponge  heads,  bore,  3.2-inch  gnn. 

24  sponge  heads,  chamber,  3.2-inch  gnn. 
12  sponges,  woolen,  4^inch  rifle. 

4  sponges,  woolen,  8-inch  converted  rifle  (spring  head). 

4  sponges,  woolen,  8-inch  converted  rifle  (12  pieces). 
10  sponges,  woolen,  10-inch  smooth-bore  gnn  (solid  head). 
41  sponges,  woolen  (spring  head),  15-lnoh  gon  (123  pieces), 

PARTS  APPERTAII^INa  TO  CLASSES  4  AND  5. 

1, 000  base  plugs,  wrought-iron,  for  3.2-inch  shells. 
500  base  plugs,  wrought-iron,  for  3.6-inch  shells. 
200  base  plugs,  wrought-iron,  for  7-inch  shells. 
400  copper  bands  for  3.2-inch  shells. 

loo  tin  Bteape.    \  F«'  l^-moh  projeotUee. 

25  copper  bands  for  12-inch  mortar  shell. 

PARTS  APPERTAINING  TO  CLASS  8. 

25  cartridge  bags  for  4|-inch  rifle,  3i-ponnd  charge. 
100  cartridge  bags  for  10-inch  Rodman  gim. 

PARTS  APPERTAINING  TO  CLASS  9* 

4  poles  for  hand  sling  cart. 
1  pole  for  laree  sling  cart. 
1  wheel,  hand  sling  cart,  iron. 

PAST  SECOND. 

PAINTS,   OILS,  DYES,  ETC, 

341  pounds  paint  for  3.2-inch  B.  L.  rifles. 

MISCELLANEOUS  ARTICLES. 

1, 971  boxes,  packing. 

1  wooden  model,  10-inch  B.  L.  rifle. 

INSPECTING  INSTRUMENTS,  RINGS,  GAUGES,  ETC. 

1  cylinder  gauge  for  testing  straightneas  of  bore  for  8-inch  rifle. 
1  gauge  for  testing  gas-check  seat.  ) 

6  profile  templets  for  verifying  threads  of  breech  >  For  8-inch  riflo. 

blocks  and  breech  bushings  of  8-inch  guns.  ) 

TOOI^,  UTENSILS,  AND  OTHER  BaSCELLANEOUS  ARTICLES. 

18  aprons,  smiths',  leather. 

6  coal  bags.  ) 

36  tool  bags  (small  canvas  bags).     >  For  3.2-inch  B.  L.  rifle  caissons  and  limbers. 
25  tool  boxes.  ) 

1  iron  nut  wrench,  12  inches  long. 

1  f-inch  cold  chisel  by  8  inches  long, 

1  small  steel  punch. 
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6  grindstones,  arbor  cranlcs  and  £ramM. 

6  maUets,  wood. 

1  muzzle  and  stencil  ring  for  marking  12-inoh  oast-iron  steel-hooped  mortars. 

6  oil  cans,  coal  (3  gallons). 

6  oil  cans,  sperm  (2i  pints). 
Oilers  for  gattling  gun,  model  1883. 

6  stitching  horses. 
€1  wheel-groase  cans. 
25  wheel-grease  can  kniyes. 

• 

XTKFINIBHBD   WOBK  IN  M±NJ}. 

Class  1. 

25  Si^-inch  B.  L.  rifles,  steel. 

1  3.2-inrh  B.  L.  rifle,  steel,  with  Driggs-Schroeder  breecli  mechanism.    "^ 
1  3.2-incli  B.  L.  rifle,  steel,  with  Gtordom  breech  mechanism. 

10  5-inch  B.  L.  rifles,  steel,  siege. 

10  7-inch  B.  L.  howitzers,  steel. 

13  8-inch  B.  L.  rifles,  steel,  Nos.  2  to  13,  inclusive. 
1  10-inoh  B.  L.  rifle,  steel,  wire- wound,  Crozier  design. 

SS  10-inch  B.  L.  rifles,  steel,  Nos.  2  to  24,  inclusive. 

Class  2. 

25  caissoDB  and  limbers  for  3.2-inch  B.  L.  rifles. 
6  combined  forges  and  battery  wagons. 
25  limbers  for  3.2-inch  B.  L.  rifles. 

Class  4. 

1,792  casi-iron  shells,  long,  for  3.2-inch  B.  L.  field  g^n. 
980  east-iron  shells,  long,  for  3,6-inch  B.  L.  field  gun. 
413  east-iron  shells,  for  7-inch  B.  L.  siege  howitzer. 
180  10-tnch  shot,  Woodbrid^e  gun,  575  pounds. 
84  10-inch  solid  shot,  Crozier  gun,  575  pounds. 
aOO  12-inoli  solid  shot,  each  1,000  pounds. 

Class  10. 

Pakts  Class  2. 

4  £um-^nckles   {  ^^^  ammunition  chestj  3.2-inch  limber. 

PART  SECOND. 
INSFSCnNQ  IN8TBUMEMT8— RiyaS,  GAUGES,  ETC. 

4. 1  plug  for  testing  thread  in  base  bushing  ring  for  8-inch  gun  work. 
1  ring  for  testing  thread  of  breech  block  for  8-inoh  gun  work. 
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Appkndix   13. 


BEPOBTS  ON  SMOKELESS  POWDEB. 

No.  1. 

Springfield  Armobt, 
Springfield^  Mass.y  November  i,  1890. 

(1)  Maaim  smokel^s  powder. — ^This  powder  is  similar  in  appearance 
to  the  Maxim  powder  lately  tested  at  this  armory  and  reported  upon 
under  date  of  October  2, 1890.  That  powder,  however,  was  stated  by 
Mr.  Maxim  to  be  composed  of  50  per  cent  gun  cotton,  48  per  cent 
nitroglycerin,  and  2  percent  castor  oil,  while  the  powder,  the  subject 
of  this  report,  is  understood  to  contain  ^4  per  cent  gun  cotton*  25  per 
cent  nitroglycerin,  and  1  i>er  cent  castor  oil — a  substitute  of  gun  cotton 
for  about  one-half  of  the  nitroglycerin. 

The  limited  amount  of  powder  would  not  admit  of  extended  trials 
similar  to  those  made  in  England,  but  the  test  was  conducted  for 
velocity  and  pressure  to  the  fiill  extent  possible,  with  resulta  as  given 
beloir. 

Masam  9mokeleM  powder. 
(74  par  ttaA  gim  ootton,  26  per  cent  nitroglycerin,  1  per  cent  osetor  oil.] 


ChJTge. 

Shot. 

PkeMnre. 

Velocity. 

Charge. 

Shot. 

Presenre. 

Velocity. 

Wgndne 

Bgralae 

S4giidiia 

1 
3 

36,000 
86,000 
•2,000 
81,000 

1,560 
1,568 
1,713 
1,606 

30  grains 

Mean 

5 

44,000 

1,910 

49, 200 

1,061.2 

S7  grains 

M'etm ,  - . ,  ^ » , 

1 
2 
8 

10 

1 

49,500 
56,200 
52,600 
47, 100 
50,200 
60,200 
53,200 
50,200 
53,200 
53,000 

1,980 
2,056 
1,978 
1,956 
1,986 
1,986 
1,992 
1,992 
2,010 
1,990 

40,500 
34,500 
82,500 
88,800 
,    40,300 

1,847 
1,816 
1,780 
1,833 
1,854 

• 
ITem 

37,300 

1,827.8 

Wgiaina 

i 
S 
S 
4 

61,300 
60,800 
60,700 
4t,200 

1,904 
1,970 
1,960 
1,972 

61,770 
9,100 

1,992.6 
100 

Extreme  variation. 

1 

Comparing  these  results  with  those  of  the  English  trials  no  very 
wide  divergence  is  noticeable.  The  English  bullet  weighs  216  grains, 
vrhile  that  used  here  weighs  230  grains;  hence  slightly  gieater  charges 
would  probably  be  required  to  produce  equal  velocities,  but  necessarily 
ut  the  cost  of  increased  pressure. 

The  results  anticipated  were  realized. 
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In  England  34  grains  gave  a  mean  mttazle  velocity  of  2,012  feet;  here 
37  grains  gave  an  instrumental  velocity  of  1,992  feet,  which  would  be  a 
muzzle  velocity  somewhat  superior  to  the  English. 

In  England  34  grains  gave  a  pressure  with  the  216-grain  bullet  of 
about  34,000  pounds;  here 34  grains  with  the  230-grain  bullet  gave  witii 
the  gauge  in  use  at  this  armory  a  pressure  of  37,000,  while  37  grains 
produced  a  pressure  of  about  52,000  pounds. 

With  37  grains  the  Springfield  experimental  caliber  .30  shell  was  just 
filled,  the  charge  being  wSl  shaken  down  by  tapping,  but  not  at  sJl 
compressed. 

This  Maxim  compared  with  that  of  similar  form  (report  from  this  armory 
of  October  2)  would  appear  to  give  somewhat  increased  velocities  for 
equal  pressures,  to  produce  which  one  or  two  more  grains  are  required. 

The  powder  is,  however,  open  to  the  same  objections  as  expressed  in 
the  report  above  m^itioned. 

(2)  Smokeless  powder  (no  name  J  from  8t  Petersburg. — ^As  the  sample 
comprised  a  quantity  so  small  no  test  could  be  made  and  the  powder  is 
returned  herewith. 

The  reported  velocity  (2,020  feet)  has  frequently  been  obtained  here 
in  testing  other  powders,  but  never  with  such  a  moderate  pressure 
(about  35,000  pounds)  as  that  stated  by  Lieut.  Allen. 

(3)  Kuoin-Schwdbe  smokeless  powder  from  Vienna. — All  the  powder  in 
the  sample,  weighing  only  18  grains,  was  loaded  with  one  of  our  230- 
grain  bhllets  and  fired,  giving  a  velocity  of  950  feet,  with  pressure  under 
10,000  pounds.  Evidently  the  proper  charge  is  considerably  in  excess 
of  18  grains. 

Th(»  powder  presented  the  appearance  of  having  been  made  in  strings 
or  cords  somewhat  like  vermicelh,  and  of  about  0.025  inch  in  diameter, 
and  then  cut  into  lengths  which  varied  between  0.02  and  0.06  inch.  Ap- 
parently the  powder  had  been  treated  to  a  light  coating  of  graphite, 
giving  it  a  slight  gloss  and  dark  color,  under  which,  viewed  through  a 
magnifying  glass,  could  be  discerned  the  drab  or  brownish  color  chiu*ac- 
teristic  of  so  many  of  the  smokeless  powders,  notably  the  Maxim. 
Eespeetfully, 

S.  E.  Blunt, 
Captain.  Ordna/nce  Departments 
(Inc.  1,  6467-W.) 


No.  2. 

bepobt  op  tbial  op  pbenoh  b.  n.  powdbb. 

Spbingfield  Abmoby, 
Springfield^  Mass.j  February  4y  1891. 

OoL  A.  E.  BUPPINGTON, 

Comma/nding : 

Sib:  I  have  the  honor,  in  accordance  with  your  verbal  directions,  to 
make  the  following  report  of  the  trials  of  a  sample  of  French  B.  N. 
powder  lately  received  from  the  Ordnance  Office. 

The  letter  forwarding  this  powder  states  that  it  is  understood  to  be 
similar  to  the  standard  B.  N.  French  powder  (of  the  trial  of  which  at 
this  armory  a  report  was  submitted  under  date  of  July  18, 1890),  except 
that  it  has  been  adulterated  to  yield  smoke. 

In  appearance  it  is  similar  to  that  standard  French  powder,  being  in 
the  same  thin  striated  sheets,  and  drab  or  gray  in  color. 
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These  sheets  are  about  0.03  inch  thick,  3.12  inches  long  and  1.1  inches 
wide.  Broken  into  strips  along  the  grooves  the  resiUting  pieces  are 
312  inches  long  and  0.066  inch  wide. 

Trials  were  commenced  with  a  charge  composed  of  these  strips  cut 
into  halves^  tiiiat  length  corresponding  to  the  powder  space  in  the  shell. 
Bat  35  grains  could  be  introduced,  and  that  charge  gave  a  pressure  of 
12,000  pounds  and  a  velocity  of  1,176  feet. 

Gnttmg  the  strips  into  eighths  a  thin,  narrow  grain  nearly  0.4  inch 
long  was  produced,  which  in  a  charge  of  35  grains  (nearly  filling  the 
shell)  produced  a  velocity  of  1,217  feet,  with  a  pressure  of  14,000  pounds. 
In  hotik  these  cases,  however,  the  charge  hung  fire,  discharge  following 
at  an  appreciable  interval  after  the  explosion  of  the  primer. 

It  was  then  decided  to  reduce  the  size  of  the  grains  as  in  the  former 
trials  of  this  powder.  The  narrow  strips  were  accordingly  cut  into 
lengths  about  equal  to  their  width,  producing  a  thin,  flat,  nearly  square 
gram,  and  with  these  the  following  tests  were  conducted: 


Cliarge.        '  Shot.  I  Proftsore. 


Sftgraiaa 
SSgraiiu 

4Dj(i»i]Ul 


1 
2 

1 
2 

1 
2 

3 

4 
5 
6 
7 
8 
f 
10 


Extreme  variation . 


Potmdi. 
24,000 
24,000 
30.400 
31.000 


Velocity. 


Feet. 

1,428 
1.405 
1,583 
1.583 


34,600 
32,600 
34,000 
41.200 
82,000 
86,300 
36,000 
32,600 
82,800 
33,700 


1,688 
1,054 
1,645 
1,718 
1,672 
1,683 
1,730 
1,668 
1,674 
1,670 


Charge.       '  Shot,  i  Pressnre. 


42  grains. 


34,630 
8,600 


1,680.3 
76 


Velocity. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Kean  .... 
Extreme  variation . 


Pounds. 
45,600 
43,800 
46,800 
48,500 
45,600 
46,500 
50,000 
43,800 
47,000 
36,000 
53,900 
39,600 
40,200 
43,800 
39,400 


Feet. 

1,811 
1,813 
1,843 
1,860 
1,838 
1,823 
1,862 
1,815 
1,858 
1,767 
1,765 
1,749 
1,770 
1,802 
1,769 


44,740 
17.300 


41 


Uma  ... 

Xxtreme  Tarlation . 

I 


1 



38,400 

1,769 

2 

42,300 

1,775 

3 

44.400 

1,763 

4 

41,100 

1,789 

6 

42,300 

1,767 

« 

39.400 

1,743 

7 

41,700 

1,792 

8 

41,200 

1,792 

0 

45,600 

1,804 

10 

36,6U0 

1,767 

43  grains. 


41.300 
7,200 


1, 776. 1 


1,803 
113 


1 
2 
3 
4 
6 
6 
7 
8 
9 
10 


61 


Mean  — 
Extreme  variation . 

I 


41,600 
50,100 
41,700 
59,  .500 
52,800 
5:i,  400 
68,000 
59,100 
45,600 
44,000 


51,620 
20.400 


1.812 
1,840 
1,826 
1,910 
1,948 
1,918 
1,972 
1,948 
1.885 
1,854 


1,881.3 
160 


An  velocities  are  instrumental,  and  at  50  feet  from  the  muzzle — ^bullet 
lead  with  copper  jacket,  weight  230  grains,  caliber  .30.  With  41  grains 
of  the  powder  the  shell  was  filled  to  base  of  bullet  when  powder  was 
shaken  down  by  gently  tapping  on  the  shell  as  it  was  loaded;  with  40 
grains  it  was  nearly  filled  to  same  point  with  no  more  tapping  than 
necessary,  on  account  of  tendency  of  grains  to  clog  and  wedge,  to  facili- 
tate loading.  With  42  grains,  and  to  a  still  greater  extent  with  43  grains, 
the  powder  was  pack^  together  as  the  buUet  was  forced  home  to  its 
regular  position,  with  the  higher  charge  the  column  of  powder  being 
compressed  about  half  an  inch.  The  effect  of  this  compression  is  very 
noticeable^  both  pressures  and  velocities  being  far  from  uniform,  the 
former  varying  between  41,600  and  68,000  pounds,  and  the  velocities 
between  1,812  and  1,972  feet  in  only  ten  shots  when  the  charge  was  43 
grains^  and  to  a  marked  extent  also  for  42  grains.    In  both  of  these 
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cases,  also,  groat  pressures  do  not  correspond  to  liigh  velocities,  nor  are 
the  higher  velocities  always  accompanied  bythe  extreme  pressures. 
It  is  evident  that  the  charge  will  not  bear  compression. 

With  40  and  41  grains  both  pressui'es  and  velocities  are  fairly  uniform ; 
the  former  quite  moderate,  but  so  also,  when  compared  with  some  other 
powders  which  have  been  tiied  at  this  armory,  are  the  velocities. 

The  smoke  from  the  discharge  was  much  light<3r  and  thinner  than  from 
gunpowder,  was  moderate  in  quantity  and  slowly  dissipated.  Several 
of  the  strips  laid  together  and  ignited  in  the  open  air  burned  slowly 
with  an  intense  white*  flame  tipped  with  red.  A  sheet  of  the  i)Owder 
burned  in  a  similar  manner.  In  a  train  of  the  square  grains  to  which 
the  powder  was  reduced  for  charging  the  cartridges,  it  burnt  with  its 
chara<}teristic  flame  and  very  much  slower  than  a  siniilar  train  of  gun- 
powder. In  all  cases  a  slight  granular  ash  was  left  and  a  smoke  pro- 
duced which,  however,  soon  disappeared.  The  fouling  of  the  barrel 
was  sUgiit  and  rather  dry  and  hard. 

A  comparison  of  the  powder  with  the  "B.  F."  (smokeless)  tested  last 
July  is  exhibited  in  the  following  table: 

French  **B.  N"  »mokeles8  and  smoke  produoingy  compared. 


Charge. 

Smokeless. 

Smoke  producing. 

Pressure. 

Velocity. 

Pressure. 

Velocity. 

40flrraiiis 

Poundf. 
46, 300 
53, 470 
67.907 

Fett. 
1,763 
1,857 
1,905 

Pound*. 
34,630 
41.300 
44,740 

Ftet, 
1,680 
1,776 
1,608 

41    HTalnft-^-, -r-rr-T 

42  eroiiia. ............. 

Examining  this  table  it  appears  that  the  addition  of  the  smoke  pro- 
ducing adulterant  has  resulted  in  a  powder  which  for  an  equal  charge 
gives  about  12,000  pounds  less  pressure  and  80  to  100  feet  less  velocity 
than  the  smokeless  variety;  but  when  charges  (without  regard  to  their 
weight)  giving  nearly  similar  pressures  are  compared  there  ap))ears  to 
be  a  material  gain  in  the  velocity.  The  powder  capacity  of  the  experi- 
mental cartridge  not  permitting  the  advantageous  use  of  more  than  41 
grains  of  the  powder,  it  was  not  possible  to  increase  the  charge  so  as  to 
]>roduce  the  greater  pressures  found  with  the  smokeless  variety,  or  to 
obtain  the  increase  in  velocity  that  would  probably  result  in  the  larger 
powder  space  which  this  powder  evidently  requires. 
Very  respectfully,  your  obedient  servant, 

S.  E.  Blunt, 
Captain.  Ord.  Dept.  U.  8.  Army. 

(927-'91.) 


Fo.  3. 

Springfield  Abmory, 
Springfield^  Mass.,  March  23, 1891. 

Col.  A.  R.  BUFFINGTON, 

Commanding: 
Colonel:  In  a<5Cordance  with  your  verbal  directions  I  have  the 
honor  to  make  the  following  report  of  the  trials  of  a  smokeless  powder 
brought  to  this  armory  by  W.  B.  Houghton,  of  North  Adams,  Mass., 
and  understood  to  be  the  joint  invention  of  Mr.  Houghton  and  Dr. 
Hobert  Schappliuus: 
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3Ir.  Houghton  first  visited  the  armory  in  November  last  with  a  i>ow- 
der  which  he  desired  tested,  and  on  five  different  occasions  since  has 
either  brought  or  sent  additional  samples,  which  were  tried  and  the 
results  communicated  to  him. 

In  its  earlier  forms  the  powder  was  entirely  unsuited  to  the  military 
service,  giving  abnormally  high  pressures  with  very  moderate  veldcities 
and  heing  of  uncertain  ignition.  The  requirements  of  a  i>owder  for 
small  arms,  the  necessity  lor  uniformity  in  the  composition,  and  regu- 
larity in  the  size  and  shape  of  the  grains  were  all  explained  to  Mr. 
Houghton,  who,  taking  advantage  of  the  suggestions  thus  conveyed, 
has  progressively  improved  his  powder  and  finally  succeeded  in  pro- 
ducing one  which,  with  moderate  pressures,  gives  high  velocities  and 
onifonn  results. 

Mr.  Houghton  has  not  stated  definitely  the  composition  of  the  powr 
der,  but  judging  fi^m  its  appearance  and  action  it  must  be  somewhat 
similar  to  the  Maxim,  whi(*h,  according  to  report,  is  a  compound  of  gun 
cotton  and  nitroglycerin.  The  grains  are  approximately  cubes  of 
about  0.05  inch  on  an  edge,  are  soft  and  easily  cut  with  a  Imife,  and 
dark  brown  in  color.  In  the  open  air  the  powder  ignites  and  burns 
slowly  with  a  white  blaze  and  no  appreciable  smoke  or  ash:  in  the 
gun  it  gives  a  strong,  sharp  report,  no  smoke  and  no  odor,  and  barely 
a  trace  of  fouling. 

The  quality  of  this  last  sample  of  the  powder  being  known  from  the 
previous  trials,  many  preliminary  shots  were  not  necessary;  but  one,  a 
charge  of  27  grains,  which  gave  1,727  feet  initial  velocity  with  a  press- 
ure of  34,000  pounds,  was  fired  before  proceeding  with  the  tri^s,  as 
follows: 


Charg«. 

Shot. 

Pressure. 

Velocity, 

Charge. 

Shot. 

Pressnre. 

Velocity. 

80fTmiDi» 

1 
2 

3 
4 
6 
6 
7 
8 
9 
10 

PomndM. 
46,600 
44,400 
40,500 
43,800 
43,800 
43,800 
44,400 
32,000 
32.800 
44,500 

Feft. 
1. 802 
1,847       , 
1, 802      1 
1,870 

1.H73       ' 

1.900 

1,815 

1,850 

1.H94 

32  grains 

Mean 

Exlroine  vai 

33  grains 

18 
19 
20 

.....  a  • 

-iatiun. 

1 

a 

3 

4 
6 
0 
7 
8 
0 
10 

Pound*. 
47, 400 
60,000 
60,000 

Fe§L 
1,042 
1,978 
1,066 

60,685 
9,600 

1,066.5 
71 

68,200 
67,  COO 
56,600 
'U  100 

2,034 
2. 032 
2,034 

Q    A1J 

ICmii 

41,050 
14,500 

1,8«2.7 

h5 

58,800  '        2,054 

Lo«t 2,064 

05.800  1         2,034 
60,600  !         2,046 
60, 600           2, 056 
59, 200  1        2, 072 

Sztreme  variation . 

1 

9gnin» 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

IB 

14 

15 

16 

17 

50,000 
49,200 
47,100 
62.200 

1,970 
1,954 
1,944 

1    fUUi 

62,200  ,         1.970      < 

;        Mean 

67,878           2,043 
6, 500                58 

62,200 
64,600 
53,500 
63i500 
53,400 
63,400 
60,000 
46,000 
47,100 
49,800 
40,800 
61,300 

1, 970      1 

1.990      i 

1,988       ' 

1,992 

2,000 

1,980 

1,952 

1.929 

1,974 

1,952 

1,952 

1,068 

Extrenu-  variHtion. 

1 

'  34graiuH 

1 

1 
2 
8 
4 
6 
6 
7 
8 

59, 0<K) 
54,800 
50,200 
58,200 
62, 700 
.'>4, 000 

.17,  :joo 

54,000 

2,070 
2,042 
1,986 
2,072 
2,104 
2, 058 
2, 052 
2,012 

Mean 

66,275 
12,500 

a,  040. 6 
U8 

Extreme  variation. 
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In  these  trials  the  experimental  pressure  barrel,  caliber  .30^  was  em- 
ployed; the  bullet  (lead  with  copper  jacket)  weighed  230  gmins,  and 
the  recorded  velociti^  are  instrument  at  a  distance  of  60  feet  from 
the  muzzle. 

Owing  to  the  shape  and  smoothness  of  the  grain  the  powder  waJ^ 
readily  loaded,  and  from  its  high  specific  gravity  the  charges  used 
occupied  but  a  portion  of  the  sheU,  leaving  a  space  between  the  powder 
and  bullet.  As  the  shell  will  hold  4l|  grains  of  the  powder  the 
considerable  amount  of  this  space  is  evident. 

As  compared  with  other  powders  tested  at  the  armory  during  the 
last  eighteen  months,  this  powder  of  Mr.  Houghton's,  when  the  ease 
with  which  it  can  be  loaded,  the  regularity  of  the  results,  the  mod- 
erate pressures  with  high  corresponding  velocities  are  all  considered, 
appears  to  be  inferior  to  none  and  superior  to  the  great  minority. 

The  influence  of  moisture  or  heat  and  the  effect  of  storage  upon  the 
stability  of  the  powder  have  not  yet  been  tried.  An  additional  amount 
is  expected  from  Mr.  Houghton,  which  will  permit  these  features  to  be 
tested.  Kthe  results  are  satisfactory  the  powder  may  be  considered 
as  one  well  adapted  for  use  in  military  small  arms. 
Very  respectMly^  your  obedient  servant, 

S.  B.  Blitnt, 
Captain.  Ord.  Bept.  U.  8.  Army. 

(1841-^1.) 
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REPORT  UPON  THE  TRIAL  OF  A  FORM  OF  WETTEREN  SMOKELESS 

POWDER. 

Springfield  Armory, 
Springfield,  Mass.,  April  lly  1891. 

OoL  A.  E.  BtJFFINGTON, 

Commanding: 

Colonel:  I  have  the  honor  to  make  the  following  report  of  the  test 
made  to-day,  in  accordance  with  your  verbal  directions,  of  the  Wetteren 
smokeless  powder  intended  for  the  cartridges  to  be  used  by  the  Maga- 
zine Gun  Board  in  the  test  of  arms  submitted  for  thefr* examination: 

This  powder  possesses  all  the  characteristic  features  of  the  Wetteren 
powder,  which  were  mentioned  at  length  in  the  reports  forming  Appen- 
dix 15  of  the  report  of  the  Chief  of  Ordnance  for  1890  and  Report  ^o. 
f)  of  Api)endix  14.  The  form  and  appearance  of  the  grain  more  nearly 
resembles  the  latter  powder  (those  termed  Du  Pont),  while  in  its  bal- 
listic properties  it  seems  to  lie  midway  between  the  two  i)owders  as 
regards  the  weight  of  charge  required  to  produce  an  equal  pressure, 
but  is  superior  to  both  in  that  the  accompanying  velocity  is  now  greater. 

The  preliminary  shots  were  fired  with  29, 30, 34,  and  36  grains,  two  shots 
each,  with  following  resulte:  29  grains,  pressures  29,000  and  24,500;  30 
grains,  pressures  28,600  and  26,800;  34  grainS;  pressures  36,000  and 
38,400;  36  grains,  pressures  49,000  and  46,000. 
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were  then  continued,' determining  velocities  as  well  as  press- 
foUowB: 

WtUettn  tmokeleas  pinoder. 


Clurge. 

Shot. 

Praunre 
peraqoATO 

Velocity 
peraeoond. 

Charge. 

• 

Sliot. 

Freaanre 

l>er  aqaare 

incn. 

Velocity 
per  seooml. 

Pounds. 

Fe§t, 

Pound*. 

Feet. 

Mgnla* 

1 

46,000 

1,865 

37  grains 

56,000 

1,942 

3 

60,400 

1,800 

54,600 

1,944 

3 

50,800 

1,806 

55,200 

1,932 

4 

44,600 

1,859 

52,800 

1,938 

5 

47,000 

1,858 

58,800 

1,946 

6 

49,200 

1,888 

61,800 

1,984 

7 

46,000 

1,898 

02,7t0 

1,998 

8 

44,800 

1,859 

56,800 

1.992 

9 

49,600 

1,876 

46,700 

1,929 

10 

46,000 

1,855 

54,000 

1,948 

U 

48,600 

1,879 

49,600 

1,925 

12 

51,000 

1,904 

50,000 

1,930 

. 

13 

51,500 

1,898 

52,000 

1,976 

14 

46,500 

1,875 

54,600 

1,062 

15 

44,800 

1,866 

51,000 

1,924 

16 

48,500 

1,908 

54,600 

1,956 

17 

45,000 

1,866 

60,000 

1,916 

18 

46,500 

1,873 

60,600 

1,960 

19 

48,600 

1,878 

61,000 

1,992 

20 

48,000 

1,869 

54,600 

1,956 

•    ir 

47,720 

1,876 
55 

Mews 

54,870 
18,100 

1,952.6 
82 

6»000 

Extreme  variation. 

AH  veloeities  instrumental  and  at  50  feet  from  the  muzzle;  charges 
fired  from  the  0.30  caliber  pressure  barrel;  bullet  lead,  with  copper 
jacket,  weight  230  grains. 

Witn  36  grains  the  shell  is  frdl  to  base  of  bullet;  powder  shaken 
down  but  not  compressed.  With  37  grains  the  powder  is  slightly 
packed  together  by  the  pressure  necessary  to  seat  the  bullet  in  its 
proi>6r  position.  This  compression  appears  to  influence  in  a  marked 
degree  the  uniformity  of  the  result,  which  for  twenty  shots  vary  be- 
tween 02,700  and  49,600  pounds  pressure  and  1,998  and  1,916  feet 
veloeity,  while  in  the  smaller  uncompressed  charge  the  pressures  lie 
between  51,500  and  44,600  pounds,  and  the  velocities  between  1,908  and 
1,853,  variations  only  slightly  more  than  one-half  of  these  accompany- 
ingthe  37-grain  charge. 

w  hile  55,000  pounds  may  not  be  an  excessive  pressure  for  the  tests 
of  the  Magazine  Gun  Board,  the  probability  of  every  few  shots  exceed- 
ing this  pressure  by  at  least  7,000  pounds  would  make  the  37-graui 
charge  undesirable,  especially  when  it  is  remembered  that  the  varia- 
tions attending  loading  the  cartridges  by  machinery  would  often  give 
a  charge  exceeding  the  standard  by  one-half  a  grain  or  even  more,  with 
the  much  increased  attendant  pressure. 

It  is  therefore  recommended  that  36  grains  of  this  powder  be  estab> 
liahed  as  the  standard  charge  for  the  experimental  cartridges. 
Very  respectfiilly,  your  obedient  servant, 

S.  B.  Blunt, 
Oaptaijiy  Ord.  D^t,  U.  S.  Army. 

(237a^l.) 
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second  report  on  wetteren  smokeless  powder. 

Springfield  Armory, 
Sprinfffieldy  Mass.^  May  5, 1891, 

Col.  A.  E.  BUFFINGTON, 

Commanding: 

Sir  :  I  have  the  honor  to  submit  additional  report  of  further  trials, 
lately  made  in  accordance  with  j'^our  verbal  directions,  of  the  Wetteirii 
smokeless  powder  intended  for  the  cartridges  to  be  used  by  the  Board 
on  Magazine  Arms  in  the  trials  of  guns  submitted. 

Shots  were  fired  with  charges  of  33,  34,  35,  and  36  grains,  both  in 
the  caliber  .30  barrel,  by  which  pressures  and  velocities  are  determiiiiHl 
simultaneously,  and  in  the  caliber  .30  experimental  Springfield  rifle, 
with  results  as  given  below: 


Charge. 

Caliber  .30  preasnre  barrel. 

Springfield  cali- 
ber .30  gun. 

Shot. 
1 

Pressure. 

Velocity,!  u- 
strumeiital. 

Shot. 

Velocity,  i  u- 
stnimeiital. 

33  grains  ....... .. 

46,600 

1,823 

1 

1,881 

2 

47,410 

1,8U 

2 

1.879 

3  *          47, 4()0  1 

1,803 

3 

1,878 

4 

49, 800 

1,862 

4 

1,857 

6 

51,200 

1,878 

6 

1.900 

6 

47, 600 

1,871 

6 

1,924 

7 

47,800 

1,866 

7 

1.910 

8 

50.000 

1,849 

8 

1.898 

9 

53,000 

1,873 

9 

1,890 

10 

50, 200 

1,842 

10 

1,926 

11 

48,400 

1,831 

11 

1.914 

12 

48, 400 

1,838 

12 

1,908 

13 

53,200 

1,862 

13 

*     1,898 

14 

54,800 

1,881 

14 

1,896 

15 

49,400 

1,885 

15 

1,906 

16 

49,600 

1,830 

16 

1.932 

17 

52, 200 

1,879 

17 

1,928 

18 

51,600 

1,881 

18 

1.906 

19 

50,400 

1,866 

19 

1. 912 

Mean 

20 

50,600 

1,870 

20 

1,914 

50,010 

1. 855. 1 

1,902.9 

Corresponding  i 
34  irrains 

nuzzle 
1 

velocity — 

1,887.9 

1 

1, 936. 6 

57,000 

1.938 

1,936 

"^  i^« .«■■■.»  ••.«••..• 

2 

62,800 

1,883 

2 

1.940 

3 

46,600 

1,860 

3 

1.924 

4 

67.200 

1,968 

4 

1,929 

5 

51,200 

1,887 

6 

1,950 

6 

60,200 

1,948 

6 

1,944 

7 

55,600 

1,890 

7 

1,952 

8 

53,600 

1,878 

8 

1,956 

9 

63,200 

1,918 

9 

1,940 

10 

49,800 

1,894 

10 

1,980 

11 

50,000 

1,876 

11 

1.908 

12 

60,000 

1,873 

12 

1,914 

18 

61,200 

1.879 

13 

1,948 

14 

60,200 

1,870 

14 

1,930 

Mean 

16 

54,200 

1,890 

15 

1,929 

62.863 

1,897.1 

1,938 

Corresponding  i 
85  grains  ......... 

nuzzle 
1 

velocity 

1,930.6 

1 

1.972.3 

51,200 

1.944 

1,054 

2 

.     60,200 

1.990 

2 

2,002 

8 

53.200 

1,950 

3 

2,010 

4 

58,200 

1,964 

4 

1,968 

5 

52,200 

1,955 

6 

1,992 

0 

48,000 

1,879 

6 

2,010 

7 

63,600 

1,910 

7 

1,976 

8 

62,200 

1,996 

8 

1,990 

9 

67,600 

1,986 

9 

1.992 

10 

67.600 

1,964 

10 

2,004 

11 

68,800 

1,986 

11 

1,980 

12 

54.500 

1.920 

12 

2.004 
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Chargo. 

Caliber  .30  pressure  barrel. 

SprlBgfiold  cali- 
ber .30  gun. 

Shot 

18 
14 
15 

Pressure. 

Velocit.y,in- 
stnimebtal. 

Shot. 

Velocity,  in- 
strumentAL 

35  graiiM 

60,200 
49,000 
64,000 

1,968 
1,960 
1,962 

13 
14 
IS 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

2,002 
1,988 
2,010 

Mmud 

55,000 
velocity 

1,954.9 
1,988.5 

1,992.1 
2,027.^ 

GorreaiKuiilin;;  niuzKle 

SCgnunn 

1 
2 
8 
4 
5 
6 
7 
8 
9 
10 

63,200 
63,000 
61,900 
«5,  ono 
or>.  100 

62,400 
,^)9.  (iUO 
62,200 
64,000 
58,600 

2,008 
2,012 
2.016 
2,036 
2.034 
2. 012 
2, 004 
1,996 
2,032 
2,012 

2,070 
2,054 
2,056 
2,036 
2,048 
2,036 
2,078 
2,022 
2,048 
2,060 

Mmdi 

62.530 

2,015.2 
2,050.7 

2,050.8 
2,087 

CorrMpofnding  matsls 

▼elooity — 

A]I*the  velocities  given  as  instruraenial  are  at  50  feet  from  the  muz- 
zle. The  muzzle  velocities  are  computed  therefrom  by  the  formula  and 
tables  of  Capt.  Ingalls.  In  all  cases  the  bullet  was  the  new  experi- 
mental oue^  lead  with  copper  jacket,  weight  230  grains.  It  will  be 
noticed  that  the  velocities  obtained  in  the  rifle  exceeds  those,  for  cor- 
responding charges,  in  the  pressure  barrel  by  35  to  45  feet.  This  dhni- 
nution  of  velocity  with  the  pressure  barrel  has  of  course  long  been 
known  to  exist  and  is  occasioned  by  the  small  escape  of  gas  past  the 
piston.  The  exact  difference  had  not  previously  been  determined  for 
the  small-caliber  ammunition;  that  it  is  so  small  permits  the  inference 
to  be  drawn  that  the  pressures  experienced  in  the  gun  can  only  slightly 
exceed  those  recorded  in  the  pressure  barrel. 

A  report  of  trial  of  this  Wetteren  x)owder  was  previously  rendered 
under  date  of  April  11, 1891.  The  powder  then  gave  with  36  grains  a 
)>re8sare  of  47,720  pounds  and  an  instrumental  velocity  of  1,876  feet; 
lor  37  grains  the  pressure  was  54,870  pounds;  the  velocity,  lj952.5  feet. 
The  XK)wder  had  about  ten  days  previously  reached  Kew  York  after 
shipment  across  the  Atlantic;  it  was  tested  here  on  the  same  day  it 
was  received. 

In  the  three  and  one-half  weeks  that  have  since  elapsed  the  powder 
has  been  kept  in  a  warm,  dry  atmosphere,  and  has  apx)areiitly  so  far 
changed  in  its  power  that  a  charge  less  by  2  or  3  grains  will  now  pro- 
duce about  the  same  pressure  and  velocity  corresponding  to  the  greater 
charge  nearly  a  month  ago.  If  these  conclusions  are  substantiated  by 
additional  trials  after  further  exposure  oi  the  powder,  it  would  be  ad  vis 
able  to  reduce  to,  say,  33  grains  the  charge  for  the  cartridges  to  be  used 
by  the  Board  on  Magazine  Arms. 

I  understand  that  only  3,000  of  these  cartridges  have  as  yet  been 
loaded;  that  number  will  answer  for  the  tests  to  be  made  by  the  Board 
during  the  next  fortnight,  and  as  I  do  not  anticipate  a  sufficient  num- 
l>€r  of  other  guns  will  be  ready  to  make  worth  while  a  meeting  for 
trials,  after  the  coming  one,  before  early  in  July,  there  will  be  ample 
time  to  decide  ux>on  the  proper  charge  for  the  additional  amount  of 
ammunition  that  will  ultimately  be  required. 

Yoiy  re8i>ectfii]ly,  your  obedient  servant, 

S.  E.  Blunt, 
Captain^  Ord.  Dept,  U,  S.  Army. 

{3a57-'91.) 
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third  report  on  wetteren  smokeless  powder. 

Springfield  Armory^ 
Springfield^  Mass.y  June  19j  1891. 

Ool.  A.  R.  BUFFINGTON, 

Commanding: 

Colonel:  In- accordance  with  your  verbal  directions,  I  have  tho 
honor  to  submit  the  following  report  of  additional  trials,  just  completed, 
of  the'Wetteren  smokeless  powder. 

Previous  reports  were  rendered  on  April  11, 1891,  and  May  8, 1891. 
As  formerly  stated,  the  powder,  about  ten  days  prior  to  the  date  of  tht; 
first  report,  had  arrived  in  New  York  after  shipment  across  the  Atlantic. 
It  was  then  forwarded  here  and  tested  the  day  it  was  received. 

Up  to  May  8,  and  also  since  that  date  to  the  present,  the  powder 
has  been  kept  loosely  wrapped  in  paper  in  a  dry,  warm  atmosphere* 
It  now  gives  results  as  stated  below: 

'    Wetteren  smoJceless  powder. 


Velocity, 

Vfdoeitgr, 

Charge 

Shot 

PtMsnre. 

lustra- 
mental. 

Charge. 

Shot 

Preaanxe. 

instra- 
mentaL 

Poundi. 

F€et, 

Poundt. 

F$eL 

88  grains 

1 

46,000 

1,700 

35  grains 

1 

55,000 

1,916 

2 

40,000 

Lost. 

2 

58,200 

1,886 

3 

46,000 

1,811 

8 

59,200 

1,968 

4 

44,800 

1,772 

4 

55,200 

1,910 

5 

61,200 

1.836 

5 

67,700 

1,910 

6 

48,400 

1.852 

6 

55,200 

1,938 

7 

49,400 

1.835 

7 

55.200 

Lost 

8 

49,400 

1,842 

8 

50,700 

1,902 

9 

49,400 

1,854 

9 

56,200 

1.962 

Mean 

10 

48,900 

1,810 

Mean  ...... 

10 

66.200 

1,966 

48,010 

1, 819. 8 

55,880 

1,996.7 
1,960.7 
60 

Mnssle^  > . . . 

. 

1, 852. 0 

]MuEKle ..... 

Extreme  vai 
Signdne 

*iatioii. 

1 

6,400 

88 

Extreme  vai 
36  grains 

riation. 

1 

8,500 

53,200 

1,840      ; 

63.400 

1,998 

2 

48,400 

1,835 

2 

65,100 

1,972 

8 

52,200 

1,849 

8 

58,200 

1,934 

4 

52,200 

1,860 

4 

62,400 

1,994 

5 

52,200 

1,855 

5 

58,400 

1,966 

• 

6 

52,200 

1,855 

6 

57,200 

1,983 

7 

51,400 

1,871 

7 

62,800 

1,982 

8 

51,400 

1,878 

8 

62,400 

8,034 

9 

51,200 

1,871 

9 

62,500 

2,006 

MiMin 

10 

50,700 

1,810 

Mean 

10 

57,200 

1,978 

51, 510 

1, 852. 4 

60,960 

l,98L« 

2,016.6 

100 

Maszle -  

1,885.1 

Mnzsle. ... 

Extreme  vai 

"iation. 

4,800 

68      , 

Extreme  vai 

iation. 

7,900 

In  this  firing  the  caliber  .30  pressure  barrel  was  used,  the  bullet, 
weight  230  grains,  was  of  lead  with  copper  jacket,  and  the  velocitieis 
given  as  instrumental  are  at  50  feet  from  the  muzzle.  From  these 
the  muzzle  velocities  are  computed  by  the  tables  and  formula  of  Gapt. 
lugalls,  of  the  artillery. 

These  results  are  about  the  same  as  those  obtained  at  the  time  of  tbe 
last  report,  and  would  indicate  that  the  effect  upon  the  i)owder  of  the 
ocean  vpyage  had  been  eradicated  by  May  8,  after  a  month  here  in 
storage,  and  that  no  material  change  has  since  occurred. 

The  conclusion  foreshadowed  in  my  last  report  is  now  inevitable,  and 
it  would  seem  that  to  keep  the  pressure  in  the  vicinity  of  50,000 


EEPOKT  OF  THE  CHIEF  OF  OBDKAKCE. 


157 


pounds,  which  is  deemed  most  appropriate  for  the  tests  of  the  Board 
on  ICai^ine  Arms,  that  the  charge  should  not  exceed  34  grains,  which 
it  is  therefore  recommended  be  established  for  all  cartridges  hereafter 
prepared  for  the  Board. 

This  charge  gives  a  muzzle  velocily  in  the  pressure  barrel  of  1,885 
feet,  but  from  previous  firings  it  has  been  determined  that  about  40 
feet  should  be  added  for  the  velocity  that  would  be  obtained  in  the  0.30 
caliber  rifle  itself  which  may  therefore  be  assumed  to  be  about  1,925 
feet 

To  determine  the  efTect  of  moistnre  and  of  heat  upon  tiie  powder,  one 
lot  was  exposed  in  an  atmosphere  rendered  moist  by  escaping  steam 
eight  hours  a  day  for  two  days,  and  another  lot  was  expos^  eight 
hours  a  day  for  four  days  to  a  dry  heat  of  about  150^.  During  this 
period,  especially  while  the  first  lot  was  being  exposed  to  moisture,  tlie 
external  temperature  was  unusually  hot,  a  maximum  of  95*^  and  97^ 
being  reached. 

The  results  obtained  are  exhibited  in  the  following  table: 

WelUv^n  powder. 


Cbtatgib. 

Exposed  to  moistare. 

'  ChufB. 

Exposed  to  heat. 

Velocity, 

Velodly, 

Shot. 

Pressme. 

instnif 
mental. 

Shot. 

Pieaauie. 

instrn* 
menta]. 

rpmmdu. 

Wttt, 

PiMflCb. 

JhtL 

»CniM 

1 

w^aoo 

L800 
Lost 

SSgraiiu 

1 

48,400 

1,856 

1 

3 

a,eoo 

2 

44,500 

1,791 

1 

11 

46,400 

1,828 

48.400 

1,826 

4 

45|400 

1,802 

42,800 

1,781 

5 

40.000 

1,806 

46,000 

1,880 

6 

58.000 

1,870 

41,800 

,li716 

7 

44,600 

1,786 

41,800 

1,786 

8 

47,800 

1,806 

8 

36.400 

1,684 

9 

46,100 

1,8M 

9 

44,800 

1,766 

10 

42,300 

1,800 

10 

37,200 

1,786 

1 

1         MfMD 

48,880 

1.820.8 

Keen 

43,270 

1,774.2 

Massle 

1.850.1 

Htude 

l,806b6 

Bxtreme  TarUtloa . 

10,700 

84 

Ifiztnme  veriatioii . 

1 

12,000 

174 

56,200 

1,080 

SOgzalni 

56,800 

1,962 

54,200 

i«oeo 

A,  200 

1,864 

00,200 

2,056 

52.200 

1,938 

04,400 

i.m 

64,600 

1,9U 

01,200 

1.000 

58,800 

1,928 

04,500 

i,«a 

62,200 

1,876 

68,200 

1,870 

49,400 

1,890 

63,700 

i«m 

44,800 

1,873 

62,900 

1,976 

45,000 

1,862 

10 

00.800 

1,060 

10 

50,400 

1,880 

1 

68,400 

1«901.8 
1^027.0 

88 

Kean 

51,190 

1,912.6 
L946.4 

Jimale      •  •  •  -      ■  • 

Mnvrie, .......  ^ . . 

XbEtnBM  TariftUon . 

13,800 

11,500 

^102 

Befiarring  to  the  test  of  the  powder  in  its  normal  condition,  it  will  be 
observed  that  the  exposure  to  moistnre  did  not  materially  affect  the 
powder;  the  pressures  observed  are,  to  be  sure,  very  slightly  less  and 
the  velocities  a  very  little  greater,  but  additional  shots  might  have 
made  this  small  discrepancy  less  evident. 

The  tendency  of  nitrated  substances,  such  as  gun  cotton,  nitroglycerin, 
etc  (which  ondoubtedly  in  some  form  enter  this  powder),  to  decompose 
when  the  temperatiure  reaches  about  160^  is  exempMed  in  the  case  of 
the  powder  exposed  to  heat.  It  was  intended  that  the  heat  should  be 
kept  at  about  150^,  but  it  occasionally  slightly  exceeded  that  limit,  and 
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coiiseqneiitly  the  results  obtained  show  a  slight  loss  in  both  pressure 
and  velocity,  being  for  the  latter  about  2^  to  3^  per  cent,  as  compared 
with  the  unexposed  powder.  These  changes  are  very  sUght  compared 
with  the  modifications,  under  similar  treatment,  observed  iu  some  Nobel 
powder  lately  tested  and  show  the  Wetteren  to  be  a  more  stable  com- 
pound. 

In  preparing  the  cartridges  for  experimental  firing  at  this  armory 
all  work  is  done  by  hand,  each  charge  being  carefully  weighed  before 
loading.  Such  a  method  of  loading  iif  quantitj^  would  no^  of  coarse, 
be  practicable,  but  the  considerable  variations  in  velocity  produced  by- 
only  moderate  changes  in  the  charge  of  these  smokeless  powders  em- 
phasizes the  necessi^  for  all  the  accuracy  attainable. 

To  compare  the  armory  hand  work  with  the  cartridges  loading  in 
greater  quantity  at  the  Frankford  Arsenal  twenty  shots  were  fired  with 
ammunition  loaded  there  early  this  month  and  just  received  here.  These 
cartridges  it  was  understood  contained  36  grains  of  Wetteren  powder. 
The  following  velocities  were  found: 


Shot. 

Velocity, 
instm* 
mental. 

Shot 

Velocity, 
instru- 
mental. 

Shot* 

Vdodty, 
instm- 
mental. 

1 

Feet, 
1,952 
1,930 
1,976 
1,944 
1,950 
1,912 
1,946 
1,912 
1.934 

10 

Fiet. 

1,918 
1,862 
1.929 
1,948 
1,835 
1,922 
1,936 
1,936 
1,852 

! 

1  19 

Feet, 

1,938 

2 

12 

20 

3 

Axeftn .... 

Mnsde .. 

Kxtreme 
varia- 
tion.... 

4 

13 

1,923.4 
1,W7.4 

141 

5 '. 

14 

6 

15 

7 

16 

8 

17 

0 

18 

Keferring  to  the  first  table  of  this  report  it  is  seen  that  36  grains  in 
the  armory  cartridge  gave  in  the  pressure  barrel  an  instnunental 
velocity  of  1,981.6,  corresponding  to  2,016.6  feet  muzzle  velocity  in  tiie 
pressure  barrel,  or  about  2,055  feet  muzzle  velocity  in  the  gun;  that  is 
100  feet  more  than  obtained  with  the  cartridge  having  the  same  charg^e 
as  loaded  at  Frankford  Arsenal. 

In  the  execution  of  the  firing  given  in  this  report  I  have  been  assisted 
by  Lieut.  F.  P.  Peck,  Ordnance  Department 

Very  respectfully,  your  obedient  servant, 

S.  E.  Blunt, 
Captain.  Ord,  BepU.  U.  S.  Army. 
(4019-^91.) 


No.  7. 

Spbingfieli)  Armory, 
Springfield,  Mass.y  June  5, 1891. 

Ool.  A.  E.  BUFFINGTON, 

Commanding: 

Colonel:  In  accordance  with  your  verbal  directions  I  have  the 
honor  to  make  the  following  report  of  the  trials  of  some  Nobel  smoke- 
less i)owder: 

This  powder  was  received  from  the  works  of  the  Rhenisch- Westphalia 
Explosives  Stock  Company.  It  is  in  nearly  cubical  grains,  varying  from 
about 0.037  inch  to  0.045  inch  on  an  edge;  is  tough  and  elastic  rathei*  tiiau 
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bfrittle,andis  somewhat  gelatinous.  The  grams  are  coated  with  graphite, 
and  have  its  familiar  laster,  but  when  cut,  as  they  readily  can  be  wit^ 
a  Imife,  the  inner  surface  is  seen  to  be  of  a  dull  grayish-brown  color. 
limited,  unconflned,  in  the  open  air  the  powder  burns  slowly  with  an 
orange  blaze  tinged  with  blue  or  purple  and  without  smoke  or  dastinctive 
odor.  There  is  no  smoke  or  odor  when  fired  in  the  gon  and  but  httle 
fooling. 

The  primers  used  here,  which  Jiave  ignited  charges  of  other  smoke- 
less powders,  generally  ftuled  with  this  powder  if  the  charge,  which  did 
not  entirely  fill  the  shell,  had  not  been  settled  down  next  the  primer^ 
when  that  precaution  was  observed  the  ignition,  however,  was  prompt. 

After  a  preliminary  charge  of  30  grains,  ^hich  gave  a  pressure  of 
33,800  iK)unds  with  an  instrumental  velocity  of  1,704  feet,  the  trials 
continued  with  results  as  given  in  the  following  tables: 


Nobel  smokeless  powder. 


Mmb.. 
MnsBle. 


Shot. 


1 
2 
3 
4 
6 


Katale. 


1 
t 

8 
4 

• 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


PreMnre. 


Pounds. 
49,200 
49,400 
60,400 
44,600 
46,400 


48,000 


Tsriation. 


63,200 
61^000 
50,400 
64.200 
50,400 
54,200 
52,200 
57.800 
52,700 
5;{,000 
58,200 
54,200 
55.200 
58,700 
61,200 
47,800 
55,700 
59.100 
67.600 
67,200 


54,200 


11,300 


1 
2 
8 


56.600 
58,600 
68,600 


Velocity, 
instra- 
mentaL 


FmL 

1,862 
1,862 
1,898 
1,852 
1,850 


1,864.8 
1,897.8 


1,974 
1,934 
1,806 
1,966 
1,058 
1^962 
1,952 
1,980 
1.960 
1,982 
1,954 
1,050 
1,912 
1,956 
1,946 
1,920 
1,9M> 
1,97a 
1.976 
1,956 


1,960.9 

1,986.4 

84 


1,960 
1,984 
1,990 


Charge. 


84  grains. 


Shot. 


4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


Mean 

Muzzle 

Extreme  variation. 


35grainB. 


1 
2 
8 
4 
6 
6 
7 
8 
9 
10 


Mnasle 

Sxtreme  Tariatlon. 


Pressure. 


Pounds. 
54,200 
52,600 
55,600 
56,600 
60,200 
58,200 
67,000 
54,800 
59,700 
54,700 
53,700 
58,700 
57,200 
59,200 
57,200 
67.400 
66,200 


56,350 
"7*606' 


59,400 
61,200 
57,000 
60,200 
60,000 
62,900 
02,400 
66,200 
06,100 
02,400 


61,680 


9,200 


Veloeltj, 
instm* 
mental. 


1,950 
1,926 
1,966 
1,972 
1,974 
1,962 
1,976 
1,970 
1,980 
1,960 
1,944 
1,982 
1, 982 
1,998 
1,980 
1,980 
1,972 


1,970.4 
2,005.2 

74 


3,020 
2,062 
2,028 
2,042 
2,012 
2,060 
2,032 
2,068 
2,044 
2,064 


2,040.2 

2,076.2 

60 


In  these  trials  the  caliber  .30  barrel  arranged  for  determining  press- 
ures were  used ;  the  bullet  (lead  with  copper  jacket)  weighed  230  grains, 
AH  the  velocities  given  as  instrumental  are  at  50  feet  from  the  muzzle; 
the  mnzzle  velocities  are  computed  therefrom  by  the  formula  and  tables 
of  Gapt.  Ingalls.  By  previous  trials  it  has  been  determined  that  the 
velocities  (when  between  1,700  and  2,000  feet)  obtained  from  the  press- 
ure barrel  are  about  40  feet  less  than  those  for  corresponding  charges 
in  the  gun;  that  amount  must  therefore  be  added  to  those  recorded 
above  for  the  velocities  that  would  have  been  found  in  the  caliber  .30, 
Springfield  ritie. 
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As  compared  with  other  powders  that  have  been  tested  at  the  armory 
in  the  last  eighteen  months,  this  Nobel  in  its  ballistic  effects  is  inferior 
to  the  Maxim  and  Houghton,  and  about  on  a  par  with  the  Wettcren. 
From  the  shape  of  the  grain  it  can  be  as  readily  loaded  as  the  Rougli- 
ton,  more  easily  than  the  Maxim  or  Wetteren,  but  it  is  more  difficult  to 
ignite  than  either  of  them,  our  primers,  as  has  been  stated,  failing,  un- 
less the  powder  was  kept  at  the  base  of  the  shell.  This  precaution  it 
would  be  impracticable  to  continually  exercise,  and  consequently,  un- 
less stronger  primers  were  employed,  the  powder  would  possess  little 
value  for  ordinary  use. 

To  determine  the  effect  on  the  powder  of  the  increase  of  temperature 
and  of  moisture  one  lot  was  exposed  to  a  dry  heat  of  160°  eight  hours 
a  day  for  six  days,  and  another  lot  to  an  atmosphere  rendered  moist  by 
escaping  steam ;  the  latter  was  exposed  for  two  days,  eight  hours  each 
day.  In  charges  of  30,  33,  and  35  grains  the  following  results  were  then 
obtained: 

Nohel  powder. 


Exposed  to  moisture. 

Exposed  to  beat 

Charge. 

Pressure. 

Velocity, 
instru- 
meotaL 

Charge. 

Pressure. 

Velocity. 

inatm- 
mentaL 

SOgraiiis 

Poundt. 
39,000 
39,500 
39,200 
47,200 
53.400 
56,200 
63,000 

FeeL 

1,733 
1,727 
1,719 
1,903 
1,908 
2,026 
2,004 

30  graiuA. 

Pounde, 

28.600 
27.000 
38,700 
43,800 

• 

1,661 
1,6S2 
1,702 
1,787 

33  irrains 

88  grains 

85  graiss 

35  ffralns. 

Though  precaution  was  observed  to  avoid  misfires  by  shaking  the 
powder  down  next  the  primer,  there  were  thirty-three  failures  and  but 
eleven  successful  ignitions  (as  above)  in  the  forty-four  cartridges  in 
which  the  two  lots  of  powder  were  made  up,  and  even  those  that  did 
ignite  hung  fire  in  a  marked  degree.  Comparing  tiiese  results  with 
those  given  in  the  preceding  table  for  the  powder  in  its  normal  condition 
it  will  be  noticed  that  apart  from  the  greatly  increased  difficulty  of 
ignition  the  effect  of  moisture  was  to  decrease  both  pressure  and  veloc- 
ity, but  only  to  a  moderate  extent,  while  for  the  powder  exposed  to  a  dry 
heat  the  pressure  and  velocity  were  vastly  decreased,  the  powder  un- 
doubtedly losing  some  of  its  essential  ingredients  by  evaporation.  The 
moistened  powder  was  soft  and  less  elastic;  the  dried  powder  had  be- 
come brittle.  In  both  the  original  luster  was  diminished. 
Very  respectfully,  your  obedient  servant, 

8.  B.  Blunt, 
Captain,  Ord.  Dept.  U.  S.  Army. 

(3G07-'91.) 
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CLAira  CABTBIDOE  SHELL. 
HJfi^BQUABTEBS  DePABTMBNT  OF  ARIZOITA, 

Ij09  AngeleSj  OaLj  December  31^  1890, 

The  Chtbp  of  Obdnange^  U.  S.  Abmt, 

Washington^  D.  0.  ; 

Sm:  I  have  the  honor  to  send  you  by  mail  to-day  some  experimental 
shells  of  my  own  designing,  which  I  would  like  to  have  tested,  or  rather 
compared,  with  the  ordinary  service  shell,  as  regards  initial  velocity, 
penetration,  recoil,  and  report.  I  have  had  very  little  opportunity  for 
experimenting  with  these  shells,  but  what  little  I  have  done  has  satis- 
fled  me  that  the  average  penetration  is  greater,  the  recoil  and  report 
at  leoMi  one-third  less  than  with  the  service  shell. 

It  has  been  my  experience  that  when  the**powdeT  is  ignited  at  the 
rear  of  the  charge  more  or  less  of  it  is  blown  from  the  piece  unbumed. 
By  means  of  the  tube  in  the  shells  I  send  the  powder  is  ignited  in  front 
of  the  charge.  It  not  only  gives  all  the  powder  a  chance  to  bum,  but 
the  small  amount  contained  in  the  tube  being  ignited  first  starts  the 
bullet  and  makes  it  take  the  grooves,  without  tearing  it  all  to  pieces 
before  the  main  charge  is  exploded,  thereby  acting  somewhat  on  the 
principle  of  a  progressive  detonating  powder. 

If  a  botUe-shai^  shell  is  to  be  used  in  the  new  small  caliber  rifle  in- 
tended for  the  Army,  I  believe  a  tube  to  ignite  the  powder  in  front  of  the 
charge  would  be  a  valuable  adjunct,  as  it  would  greatly  lessen  the  recoil 
and  cause  all  the  powder  to  be  burnt,  and  if  a  steel  bullet  is  to  be  used. 
I  believe  the  jacket  would  be  less  liable  to  strip. 

If  yon  consider  these  shells  worth  experimenting  with  please  be  kind 
enough  to  inform  me  of  the  result. 

Yeiy  respectfidlyi  your  obedient  servant, 

T.  J.  Clay, 
First  Lieutenant^  Tenth  Infantry^ 
Inspector  of  Small- Arrns  Practice. 


BSPOBT  XTPON  UBUT.  OLAY'S  OABTBIDOE  SHELL. 

SPBmOFIELD  ABMOBY, 

Springfield^  Mass.,  January  28,  1891. 

8nt:  In  accordance  with  your  verbal  directions  I  have  the  honor  to 
rqwrt  as  follows  upon  the  trials  of  the  cartridge  shell  proposed  by 
lient  T.  J.  Clay,  Tenth  Infantry.    The  shell  ditt'ers  from  the  service  in 
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that  it  has  a  tube  0.19  iuch  in  exterior  and  0.10  inch  in  interior  diame- 
ter, projecting  from  the  primer  socket  1.28  inches  into  the  powder  space. 
The  objects  as  claimed  for  this  device  by  Lent.  Clay  are  twofold; 
fLrst,  to  secure  front  ignition  of  the  charge,  and,  second,  to  obtain  a 
progressive  burning  of  the  powder  and  gradual  movement  of  the  bullet 
by  the  combustion  of  that  iK)rtion  of  the  charge  within  the  tube  be- 
fore the  main  charge  is  ignited.  The  tests  for  velocity  were  begun 
with  a  charge  of  50  grains  of  powder;  this  just  filled  the  experimental 
shdl  so  that  the  bullet  (one  of  500  grains)  could  be  seated  without 
compression.  Service  shells.were  loaded  with  a  similar  charge  and  the 
two  kinds  fired  alternately  with  the  following  results: 

Table  I. — Fifty  gra%n9 — In9trumental  velocMet. 


Shot. 


1 

2 

3 

4 


Clay  exwrl- 
mciitulaltell. 


Feet 

1,010 

1,018 

1,005 

1,013 


Service 
shell. 


Feet 
1,088 
1,024 
1,034 
1,021 


1,011.5 


1,028 


Firing  was  continued  with  a  charge  of  55  grains.  With  this  charge 
in  the  Clay  shell,  if  the  bullet  was  seated  without  any  compression  of 
the  powder,  one  cannelure  was  left  exposed.  The  bullet  was^  however, 
forced  down  until  the  cai>tridge  became  of  the  standard  length.  Besolts 
were  as  follows: 


Tablk  H.—FY^y-fi^^  grains— In$trumental  velodUm* 


1. 
2. 
3. 

4. 


Moiin 


Clay  shell. 

Service 
sheU. 

Feet 

1,058 
1,072 
1,071 
1,077 

Feet 
1,054 
1,072 
1,065 
1,061 

1, 009. 5 

1,063 

Loading  the  Clay  shell  with  GO  grains  exposed  two  cannelures  wben 
no  compression  was  given  the  powder;  before  firing  the  bullet  'was 
pushed  into  the  shell  to  its  service  position,  considerable  compresaioii 
of  the  charge  of  course  resulted.  In  the  service  shell  the  60  grains 
loosely  filled  it  to  the  base  of  the  bullet  without  compresdoa  of  tiie 
powder.    Besults  of  firing  as  follows: 

Tabus  111. — Sixty  graine — Instrumental  veloeitieBm 


Shot. 

Clay  fthell. 

Service 
shell. 

Feet 
1,116 
1,115 
1,108 
1,115 

1 

Feet. 

1,116 

1,121 

1,133 

1,128 

2 

8 

4 

Mf«n 

1.124.5 

1,113,6 

1 
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Whil&  60  grains  appears  to  be  about  the  practicable  limit  of  the 
charge  in  the  Clay  shell,  the  service  shelTpermits  with  less  compression 
of  the  x)Owder  a  charge  of  70  grains.  Charges  of  that  weight  were 
tired  with  the  following  velocities  (instrumental):  1,254,  1,255,  1,254, 
1,257— a  mean  of  1,255. 

An  the  above  firing  was  done  in  the  service  rifle,  where  the  length  of 
<*.hamber  compelled  the  compression  which  was  given  the  powder  with 
the  55  and  60  grain  charges  in  the  Clay  shell.  To  determine  what  effect. 
if  any,  this  compression  had  upon  the  observed  velocities  additional 
tiling  was  done  in  a  Springfield  rifle  with  a  chamber  0.3  inch  longer  than 
in  the  service  arm.  In  this  chamber,  and  60  grains  in  the  Clay  shell, 
the  cartridge  just  filled  the  chamber  and  the  bullet  rested  firmly,  but 
without  compression  on  the  powder,  two  cannelures  being  exposed 
without  the  shell,  as  previously  mentioned.    Results  as  follows: 

Table  IV. — Lang-eKamber  rifle—Instrumental  velodtiei. 


Shot. 


1 

2 

3 

4 

Mean 


Clay  ahell, 
60  grains. 
(No  oom- 
presaion.) 


1,107 
1,006 
1.104 
1,113 


Service 

sbeU,  60 

grains.  (No 

oompreS' 

aion.) 


FeM. 

1,102 
1,116 
1.125 
1,115 


Service 
cartridge, 
70  grains. 


FeeL 
1,255 
1,259 
1,252 
1,260 


1,105 


1,  U4. 5 


1,256.5 


If  this  table  and  those  preceding  it  are  examined  together  the  follow- 
ing conclusions  become  evident: 

First.  If  no  compression  is  given  the  x>owder  equal  charges  give  less 
velocity  in  the  Clay  shell  than  in  the  service. 

Second.  If  the  powder  in  the  Clay  shell  is  compressed  and  that  in  the 
service  is  not  the  higher  velocities  will  be  obtained  with  the  Clay  shell, 
the  excess  becoming  greater  as  the  charge  and  consequent  compression 
18  increased,  but  bemg,  however,  always  small  and  unimx>ortant. 

Third.  With  Clay  shell  filled  and  powder  compressed,  service  shell 
fined  and  powder  similarly  compressed  (no  tube  being  in  the  way  an 
increased  charge  is  of  course  permitted),  the  service  shell  shows  a  great 
excess  (about  130  feet)  in  velocity. 

Fourth.  As  far  as  velocity  is  concerned  the  service  shell,  therefore, 
appears  much  superior  to  the  Clay. 

To  determine  penetration  the  usual  butt  of  pine  boards,  1  inch  thick, 
1  inch  apart,  was  employed.  The  long-chambered  gun  was  used  ana 
cartridges  as  in  Table  XV;  that  is,  60  grains  in  the  Clay  and  the  same  in 
the  service  shell,  both  without  compression.    Besults  as  below; 

Tabub  v.— PtfiMfrafiow. 


Cl«7ih6lL 

Servioe  shell.                 1 

Shot. 

Penetra- 
tion. 

Shot. 

Penetra- 
tion. 

t 

Inches. 
16.2 
18. 0 
17.7 

1 

Inehs», 
ia.0 

17.8 

S ~ 

9 

2 

3 

17.6 

Mean  ....                       '"  -* 

^f (»an 

17.0 
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Befemng  to  Table  IV  it  will  be  noticed  that  under  similar  conditions 
the  velocities  with  the  service  shell  were  slightly  the  greater.  Any 
differences  in  penetration. which  might  exist  would,  then,  probably  be 
in  favor  of  the  service  shell,  and  this  is  shown  to  be  the  case. 

No  differences  were  observed  in  the  recovered  bullets,  they  having 
apparently  taken  the  grooves  in  an  exactly  similar  manner. 

To  determine  the  recoil  the  Clay  shell  was  loaded  with  60  grains  and 
the  powder  compressed  by  forcing  the  bullet  down  until  the  cartridge 
was  of  standard  length ;  the  service  shell  was  also  loaded  with  60  grains, 
which,  of  course,  gave  no  compression;  the  velocities  corresponding  to 
this  loading  are  given  in  Table  III.  The  recoil  was  found  to  be  with 
the  Clay  shell  8J  foot  pounds,  that  with  the  service  shell  was  8  foot 
l)Ounds,  the  slight  difference  being  in  the  same  direction  as  the  corre- 
sponding velocities. 

Although  careftdly  observed  no  distinction  between  the  Olay  and 
service  shells  was  noticed  in  the  report. 

From  these  various  results  the  final  conclusion  is  drawn  that  the 
claims  made  by  Lieut.  Clay  for  this  shell  are  not  confirmed  by  trial  and 
that  tiie  shell  is  inferior  to  the  service  one  now  in  use. 
Very  respectfully,  your  obedient  servant, 

S.  B.  Blunt, 
Captain^  Ordnance  Department, 

Approved.  While  it  was  conceded  as  a  truth  of  theory  and  practice 
that  ignition  in  front  of  a  charge  would  bum  more  powder  and  give  a 
small  increase  of  velocity,  a  principle  on  which  a  number  of  patents  for 
accelerating  cartridges  are  more  or  less  founded,  it  was  thought  best  to 
test  this  particular  device  so  that  there  could  be  no  question  as  to  it6 
practical  value. 

A.  E.  BUFFINGTON, 

CoUmeL  Ord.  Dept^  Commanding. 
(95-^91.) 
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PBACTICE  FIRING  BY  THE  ABMOBY  EIFLE  CLUB. 

Springfield  Armory, 
Springfield^  Mass.,  July  20, 1891. 

Sir:  In  accordance  with  your  verbal  directions  I  have  the  honor  to 
submit  the  following  report  of  the  firing  of  the  Armory  Kifle  Club  for 
the  year  ending  June  30,  1891 : 

The  object  of  this  practice  is  to  test  the  firing  qualities  of  the  rifles 
and  carbines  of  current  manufacture  and  to  detect  if  possible  any  varia- 
tions from  the  established  standards  that  may  have  escaped  the  observa- 
tion of  the  regular  inspectors  in,  more  particularly,  the  lock,  sight-s,  and 
rifling  of  the  barrel. 

For  this  purpose  one  afternoon  in  each  week  during  the  year,  with- 
oat  regard  to  the  state  of  the  weather,  whether  warm  or  cold,  stormy 
or  fair,  has  been  devoted  to  the  firing  of  arms  taken  by  chance  from  the 
ontput  of  the  preceding  week,  and  the  practice  held  at  some  one  of  the 
distances,  200,  300,  500,  600,  and  800  yards,  the  particular  range  for  the 
day  being  somewhat  determined  by  the  condition  of  the  weather  in 
order  that  the  individual  judgment  of  the  men  or  their  abiUty  to  hold 
on  the  target  might  not  have  a  preponderating  influence  upon  the  re- 
sults. 

The  targets  used  and  methods  of  conducting  firing  have  been  as  pre- 
scribed in  the  firing  regulations  for  small  arms  which  governs  in  the 
]>ni4*tice  of  the  Army  and  the  scores  made  therefore  permit  of  some  com- 
parison with  those  at  the  different  posts.  It  should  not  be  overlooked, 
however,  that  the  armory  range  is  mostly  over  water,  is  peculiarly 
diffieolt,  and  that  the  weather  this  past  year,  unusually  bad  on  practice 
days,  has  rendered  the  making  of  high  scores  a  matter  requiring  an 
extreme  amount  of  discriminating  judgment.  The  men  firing  were  also 
entirely  unaccustomed  to  the  particular  guns  used,  they  having  been 
selected  by  chance  and  had  only  been  fired  the  usual  proof  shots. 

The  summary  of  practice  is  as  follows : 

JPraeUee  of  the  Armory  Bifie  Club  for  the  year  ending  Juno  SO,  1891. 

[BangM  200,  300,  600,  600,  and  800  yarda.] 


Name. 

Kamber 

ofahotB 

fired. 

Total  aoore. 

Per  cent 

Average 
score. 

Possible. 

Actual. 

It.  T.  Paras  worth 

P.R.B11II 

475 

1,310 

(U5 

2,875 
6,550 

2,053 
5,515 
2,688 
5,140 
5,086 
4,229 

86.44 
84.20 
8:^.35 
as.  24 
82  57 
81.33 

21.  ei 

21.05 
20.84 
20. 81 
20.64 
20.33 

&&Bliiiit 

S.Bow6ni 

1,235           6.175 

J.  A.  sterling 

W.S.Ho«iiier 

Club 

1,450 
1,040 

7,250 
5,200 

6, 155         30.  775 

25,011 

83.22 

20.80 
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The  practice  was  generally  held  in  scores  of  ten  shots  each;  of  these 
the  be^t  at  200  yards  were  47  by  Mr,  Bowers,  the  same  score  twice  by 
Mr.  Sterling,  and  a  46  by  Mr.  Bnll  and  myseu. 

At  600  yards  a  50  was  made  by  Mr.  Bowers,  49  twice  by  Mr.  Farns- 
worth  and  once  by  Mr.  Sterling,  while  48  was  fipequently  reached  by  the 
others  of  the  club. 

At  600  yards  the  47  by  Mr.  Bowers  and  Mr.  Hosriier  and  a  46  by  my- 
self were  the  best. 

At  800  yards  the  only  really  good  score  was  49  by  Mr.  Hosmer. 

Single  scores  of  24  were  often  made  and  a  few  of  25  at  several  ranges. 
The  longest  run  of  consecutive  bull's-eyes  was  one  of  thirteen  at  500 
yards  by  Mr.  Famsworth. 

With  these  good  scores  some  very  poor  ones  were  also  made,  as  low 
as  15  (out  of  a  possible  25)  being  recorded  against  each  member  of  the 
club,  and  several  below  10  also  appearing.  All  of  these,  as  well  as  the 
better  ones,  are  included  in  the  preceding  tabulated  summary. 

In  addition  to  the  above  practice  trials  were  conducted,  utilizing  the 
services  of  the  club,  or  of  its  individual  members,  to  determine  the 
proper  height  of  front  sight  for  carbines,  in  which  a  correction  had  been 
suggested,  and  also  to  determine  the  accuracy  of  fire  of  various  foreign 
arms. 

In  the  latter  experiments  the  rifles  were  fired  from  a  fixed  rest  at  the 
ranges  200,  500,  800,  and  1,000  yards,  and  also  with  a  muzzle  rest  only, 
as  well  as  in  the  ordinary  manner  governing  the  other  practice  of  the 
club.  With  the  muzzle  rest,  but  more  especially  with  the  fixed  rest,  a 
constant  and  unvarying  aim  being  secured,  the  record  made  should  be 
only  that  of  the  particular  arm  and  its  ammunition  uncomplicated  by 
the  inaccuracies  or  peculiarities  of  the  individual  firing.  To  obtain 
this  result  it  is,  however,  essential  that  the  atmospheric  conditions  dur- 
ing the  trial  should  remain  unchanged,  the  wind  very  light,  or  if  that 
feature  is  not  obtainable,  the  wind  being  constant  in  strength  and  direc- 
tion. 

In  ordinary  target  practice,  as  the  wind  changes  in  direction  and  in- 
tensity, the  soldier  marksman  is  instructed  to  either  alter  the  wind 
gauge  or  elevation  adjustments  of  the  sight,  or  else  to  select  such  a  dif- 
ff^rent  x>oint  of  aim  on  his  target,  from  shot  to  shpt,  as  to  compensate 
for  the  changes  in  the  wind;  if  ne  has  attained  proficiency  as  a  rifle 
8hot  he  will,  even  under  these  adverse  circumstances,  make  a  fine  score. 

In  the  ordinary  practice  of  the  club  (firing  without  artificial  rest  of 
any  kind^,  this  method  has  been  followed,  but  with  the  fixed  rest  tests 
it  is  necessary  to  eliminate  as  far  as  possible  the  personal  equation  of 
the  marksman. 

But  this  is  not  the  sole  precaution  requisite  to  insure  a  record  exhib- 
iting only  the  performance  of  the  rifle  and  its  ammunition,  for  using  a 
fixed  rest  and  an  unvarying  point  of  aim^  if  the  shots  are  fired  in  a 
wind  not  of  constant  strength  the  targets  obtained  will  show  not  only 
the  inaccuracies  inherent  to  the  arm  and  its  ammunition,  but  in  addi- 
tion those  produced  by  the  wind  acting  on  the  bullet  during  flight.  In 
a  head  or  rear  wind  of  varying  intensity  the  vertical  deviation  will  then 
be  unduly  increased;  if  the  wind  is  across  the  range  the  horizontal  de- 
viation will  be  affected,  and  as  it  is  these  latter  winds  that  alter  most 
the  path  of  the  bullet,  it  is  the  hbrizontal  deviation  that  will  contain, 
unless  care  to  eliminato  it  is  observed,  an  undesired  and  unintendea 
record  of  the  atmospheric  conditions  as  well  as  of  the  shooting  capacity 
of  the  weapon  itself. 

As  to  detormine  this  latter  element  only  is  the  objeot  of  fixed-rest 
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trials  at  this  armory,  a  particular  endeavor  was  made  to  fire  the  shots 
under  siiiiilar  conditions;  with  this  object  the  streamers  on  the  rifle 
range  were  careftdly  observed  and  the  piece  not  discharged  until  a 
strength  and  direction  of  the  wind  was  repeated  similar  to  that  which 
had  obtained  during  former  shots.  While  this  method  requires  the 
exercise  of  some  observation  and  judgment  on  the  part  of  the  person 
directing  the  firing  it  unquestionably  gives  a  truer  record  of  the  gun 
than  if  5ie  shots  had  been  delivered  without  delay  in  any  puff  of  wind 
that  happened  to  be  then  blowing. 

When  these  precautions  were  observed  it  was  found  that  the  mean 
vertical  deviation  exceeded  the  horizontal  and  that  this  proportionate 
excess,  bat  smaU  at  the  shorter  ranges,  increased  aa  the  distance  of  the 
rifle  firom  the  target  was  increased. 

That  the  form  of  the  shot  group  was  elliptical  and  not  circular  has 
long  been  known^  and  these  trials  were  therefore  mainly  of  value  in  con- 
flnmng  with  foreign  guns  that  conclusion  arrived  at  abroad  as  well  as 
in  this  oonntry  with  the  Springfield  rifle. 

Very  respectfully,  your  obedient  servant, 

S.  B.  Blunt, 

Captain,  Ord,  Bept.^  U.  8.  Army. 
.vppnived. 

A.  K.  BUFFINGTON, 

Coloncly  Ordnance  Department. 
(1789-1)1.) 
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MAXUFACTUSE  OF  CALIBER  .SO  CAETBIDGE8  AT  FRANKFOED  AESENAL, 

AND  EXFEEIMENTS  ATTENDING  THE  SAME. 

Fbankfobd  ARSESJlLj 
Philadelphia^  Fa.y  Augiist  29j  1891. 
The  GoMMAin>ma  Officeb, 

Fra/nkford  Arsenal: 

Sir:  I  have  the  honor  to  submit  the  following  progress  report  on  ex- 
periments with  small-caliber  cartridges  made  subsequent  to  April  1; 
1891 : 

On  the  arrival  of  the  Wetteren  smokeless  powder,  in  the  early  part  of 
April,  experiments  were  immediately  begun  for  the  purpose  of  deter- 
mining the  velocity  to  be  obtained  with  different  charges.  The  ..'M)0 
bullet  of  230  grains  was  used  (Frankford  Arsenal,  first  model),  as  the 
new  model  buUets  to  be  made  after  the  pattern  of  the  njodel  steel  bullet 
fiinushed  from  Springfield  had  not  been  completed. 

Unless  otherwise  noted,  all  loading  was  done  by  hand  at  the  proof 
house. 

The  following  results  were  obtained: 

April  9. — Charge,  28  grains:  Mean  of  6  shots,  1,426  feet;  greatest  ve- 
locity, 1,454  feet ;  least  velocity,  1,399  feet. 

Char^  29  grains:  Mean  of  8  shots,  1,469  feet;  greatest  velocity, 
1,521  feet;  least  velocity,  1,426  feet. 

April  10. — Charge,  30  grains:  Mean  of  10  shots,  1,641  feet;  greatest 
velocity,  1,599  feet;  least  velocity,  1,489  feet. 

Charge,  31  grains:  Mean  of  10  shots,  1,577  feet;  greatest  velocity, 
1,612  feet;  least  velocity,  1,536  feet. 

Charge,  32  grains:  Mean  of  8  shots,  1,669  feet;  greatest  velocity, 
1,683  feet;  least  velocity,  1,605  feet;  one  bullet  stripped  its  cover  and 
missed  second  target. 

April  11. — Charge,  32  grains:  Mean  of  8  shots,  1,669  feet;  greatest 
velocity,  1,738  feet;  least  velocity,  1,598  feet. 

April  13. — Charge.  33  grains:  Mean  of  9  shots,  1,744  feet;  greatest 
velocity,  1,787  feet;  least  velocity,  1,705  feet.  Accuracy,  at  500  yards: 
Radius  circle  of  shots,  0^67;  mean  vertical  deviation,  0'.66;  mean  hori- 
zontal deviation,  0^.12;  10  shots. 

April  i4.— Charge,  34  grains:  Mean  of  8  shots,  1,791  feet;  greatest 
velocity,  1,837  feet;  least  velocity,  1,749  feet.  Accuracy,  at  500  yards: 
Two  shots  missed  target;  1  bullet  found  with  jacket  stripped  off;  target 
not  plotted:  10  shots. 

Charge,  35  grains:  Mean  of  7  shots,  1,867  feet;  greatest  velocity, 
1,905  feet;  least  velocity,  1,820  feet;  mean  of  10  shots,  1,858  feet;  great- 
est velocity,  1,885  feet;  least  velocity,  1,832  feet.    Accuracy,  at  500 
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yards:  Eadius  circle  of  shots,  0'.63;  mean  vertical  deviation,  0'.525; 
mean  horizontal  deviation,  0'.35;  10  shots. 

Charge,  36  grains:  Mean  of  7  shots,  1,903  feet;  greatest  velocity, 
1,923  feet;  least  velocity,  1,877  feet. 

As  nQted  above,  in  a  number  of  cases  the  copper  jacket  of  the  bal- 
let stripped  from  the  lead  core  in  firing.  When  this  happened,  the 
shot  usually  missed  the  second  target  when  fired  for  velocity,  or  the 
5()0-yard  taxget  when  fired  for  accuracy.  In  the  limited  experiments 
previonsly  made  this  had  not  happened  with  the  .309  bullet,  though 
its  occurrence  with  the  .306  bullet  had  caused  the  abandonment  of  that 
model.  In  order  to  detetermine  whether  this  stripping  was  influenced 
by  the  amount  of  copper  turned  over  at  the  base,  bullets  were  prepared 
with  their  bases  covered  with  solder. 

The  following  results  were  obtained: 

April  15. 

Aoouracy  at  600  yards;  targets  of  10  shots;  charge,  S6  grains. 


Rej^lar 

base. 

.309  bullet. 


Radius  circle  of  shots 

Mean  vertiral  de>'iatioii. . . . 
Mean  horizontal  deviation. 


Foot. 
.VJ 
.4» 
.44 


Soldered 

base. 
.309  bullet. 


Foot. 


Soldered 

baae. 
.306  bullet. 


Foot. 

.4J»5 
.45 


Charge,  S5  grains;   ,S09  bullet;  regular  base;   target  of  10  shots. 


Kadiue  circle  of  shots 

Moan  vertical  deviation . . . 
Mean  horizontal  deviation 


Foot. 
.63 
.  525 
.85 


April  16. 
Accura4sy  at  500  yards  ;  targets  of  10  shots  ;  regular  base. 


.309  ballet.'           .300  ballet 

Radius  circle  of  shota 

Mean  yertical  deviation 

Mean  horizontal  deviation. 

Foot. 

S?*^        )  Not  plotted.    3  shots 
!440        )     mUsedUrgpt. 

April  17, — Thermometer:  Wet  bulb,  63^;  dry  bulb,  07°.    Barometer, 
30.20  inches. 

Accuracy  at  500  yards;   targets  of  10  shots;   char  gey  S6  grains;  regular  hasem 


.  309  ballet. 

.806  ballet. 

Radios  circle  of  shots 

Foot. 
.61 
.40 
.415 

Foot. 
.91 
.68 
.63 

Maaxi  vertica]  deviatioj^ -'rT..^...-t....T. 

Mean  horisontal  deviation 
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A  hoUowed-base  bullet  was  now  tried  in  comparison  with  the  other 
varietiea. 

Aoeuraoy  at  600  yards  ;   targets  of  10  shots. 


.809buUed 

Bejpilar 

base. 

.S09bnUet 

Soldered 

base. 

.300  bullet. 

Hollowed 

base. 

Boditu  eirole  of  shots 

Mean  yertical  deyiation 

MoMi  horizontal  deviation. 

J^oot. 
.76 
.533 

Foot, 
.53 
.26 
.44 

Foot. 
.90 
.666 
.483 

April  i8.— Thermometer :  Wet  bulb,  670;  dry  bulb,  70^     Barometer, 
29.99  inches. 

ChargSf  S6  grains ;  soldered  heise  ^  ,309  bullet. 


Feet. 


Mean  Telocity,  7  shots 1,972 

Gxefttest  Telocity 2,012 

velocity 1,942 


Charge,  S6  grains;  soldered  base;  ,S06  bullet. 


Feet 


Mean  velocity,  9  shots 1,943 

Greatest  velocity 1,970 

velocity -..  1,894 


In  the  above  trials  the  .306  bullet  demonstrated  its  unreliability^  the 
..')09  bullet  (first  model)  was  shown  to  strip  occasionally,  and  the  soldered- 
liase  bullet  gave  decidedly  the  best  results,  both  as  regards  velocity  and 
siccuracy.  A  bullet  of  this  kind  is  thought,  however,  to  be  objection- 
able to  manufacture,  and  it  was  laid  aside  for  the  present.  The  new 
(second  model)  .309  buUet,  made  after  steel  pattern  bullet  furnished 
firom  Springfield,  now  being  ready,  experiments  were  begun  with  it. 

iijpra^i.^Thermometer:  Wet  bulb,  630;  dry  bulb,  71©.  Barometer, 
30.26  inches. 


Charge,  S6  grains;  second  model  ,309  bullet. 


Feet. 


Mean  velocity,  10  shots 1,921 

Greatest  velocity 1,936 

l.eaat  velocity 1,908 


U  ^.—Thermometer:  Wet  bulb,  67^;  dry  bulb,  76o.    Barometer, 
129.6  inches. 


Charge,  S6  grains;  second  model  .309  bullet;  machine  loaded  at  shop. 


F»iet. 


Mean  velocity.  10  HhotH 1,741 

Greatest  velocity 1,825 

velocity 1,657 


Another  bullet  was  devised,  having  the  copper  spun  over  so  as  to 
almost  entirely  cover  the  basei  Otherwise  it  was  identical  with  the 
second  model  .309  bullet.    This  was  known  as  the  spun-base  bullet. 


Charge,  36  grains;  sptm-base  bullet;  machine  loaded  at  shop. 

Feet. 

velocity,  10  shots 1,805 

Onateat  velooi^ 1,855 

velocity 1,744 
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^coHTooy  at  600  yards;  targets  of  10  shots;  second  model  .S09  huUet  used;  S6  graim 

eharge;  machine  loaded  in  shop. 


Begalw 
base. 

SpimbMe. 

Badliuoirole  of  shots % 

l^Ann  vmipMaaI  HavI fttlini 

Feet, 

.99 
LOS 
L14 
.86 
.80 
.75 
.41 
.48 
.68 

FooL 
.77 
.72 

IffMm  bo'riM<nteldfliTlfttloii....«.. 

.48 
.60 

.61 
.375 

OkargSf  36  grains;  machine  loaded  in  shop;  second  model  ,S09  huUet, — Even  shotSf  spun 

base;  odd  shots,  regular  base. 

Vset. 

Mean  of  even  shots  (five) , 1,833 

Mean  of  odd  shots  (five) 1,771 

April  54.— Thennometer:  Wet  bulb,  67°;  dry  bulb,  76o.    Barometer, 
29.60  inches. 


Ten  shots;  charge,  36  grains;  second  model  ,309  bullet. — Odd  shots  loaded  by  hand  at 
^     proof  house;  even  shots  loaded  by  machine  at  shop. 

Feet. 

Mean  of  odd  shots 1,867 

Mean  of  even  shots 1,751 

uijprii  ^.—Thermometer :  Wet  bulb,  65^;  dry  bulb,  77o  Barometer, 
29.96  inches. 

Five  hundred  grains  of  the  powder  had  been  exposed  for  twenty-four 
hours  to  a  heat  of  145°  F.  Loss  in  weight,  3  J  per  cent.  Cartridges  were 
made  up  from  this  powder,  using  a  36-grain  charge  and  the  first  model 
.309  buUet 

FmA. 

Mean  of  9  shots 1,954 

Greatest  velocity 1, 992 

Least  velocity 1,900 

Three  bullets  stripped  and  missed  second  target. 

Five  hundred  grains  of  the  powder  had  been  placed  in  water  for 
twenty-four  hours  and  dried  in  the  sun.  Cartridges  were  made  up  firom 
this  powder,  using  a  36-grain  charge  and  the  first  model  .309  bullet. 


Mean  of  7  shots 1,061 

Greatest  velocity 1,677 

Least  velocity 1,683 

Three  bullets  stripped. 

Five  hundred  grains  of  powder  had  "been  placed  for  twenty-four  hours 
on  a  rack  above  a  vessel  of  water.  Cartridges  were  made  up  firom  this 
powder,  using  a  36-grain  charge  and  the  first  model  .309  bullet. 


Mean  of  10  shots 1,701 

Greatest  velocity 1,780 

Least  velocity 1,637 

April  37. — Thermometer:  Wet  bulb,  64o-  dry  bulb,  629.    Barometer, 
29.60  inches. 
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The  cartridge  case  was  partially  filled  with  solder,  so  that  a  charge 
of  32  grains  would  receive  0.15  compression. 

Feet. 

MMUOfTdiota 1,683 

Gieatest  yelooity 1,730 

Least  reloeity 1,629 

Veloeity  with  same  charge  in  ordinary  case,  April  11 1, 669 

Further  experiments  on  the  effect  of  compression  on  the  powder  will 
be  made. 

No  stripping  haying  been  developed  with  the  new  second  model  .309 
bullet,  it  was  decided  for  purposes  of  comparison  to  fire  several  shots 
for  velocity,  using  the  spun  base  bullet,  the  second  model  .309  bullet, 
and  a  ftirther  modified  bullet,  having  more  copper  turned  over  at  the 
base,  known  as  third  model  .309  biSlet.  l?his  last  was  a  compromise 
between  the  ordinary  base  and  the  spun  base.  It  was  sought  also  to 
determine  the  practicability  of  machine  loading. 

April  50.— Thermometer :  Wet  bulb,  630;  dry  bulb,  79°.  Barometer, 
29.75  inches. 

Charge,  96  grains;  machine-loaded  at  shop;  ieoond  model  ,S09  bullet. 

Feet 

Mean  of  50 shots 1,745.8 

Greatest  Telocity 1,807 

Least  veloeity 1,690 


ifayi.— Thermometer:  Wet  bulb,  630j  dry  bulb,  79°.    Barometer, 
29.75  inches. 

Charge,  36  grains;  machine-loaded  at  shop;  second  model  ,S09  bullet. 

Feet 

MeanofSOshots 1,742.2 

Gieatest  Telocity .- 1,795. 

Least  velocity 1,652. 

Charge,  36  grains;  machine-loaded  at  shop;  spun  base  .309  bullet. 

Feet 

Mean  of  50  shots 1,762.8 

Greatest  velocity 1,853. 

Lesatvelocity 1,645. 

Charge,  36  grains;  machine-loaded  at  shop;  third  model  .309  bullet. 

Feet 

Mean  of  50  shots 1,772.7 

Greatest  veloeity .♦ , 1,876. 

velocity 1.647. 


On  inspection  of  a  large  number  an  extreme  variation  of  more  than 
2  grains  was  found  to  exist  in  the  machine-loaded  charges.  As  the 
above  trials  show,  the  variations  of  velocity  with  this  manner  of  loading 
were  too  extreme  to  allow  of  its  adoption.  None  of  the  bullets  stripped, 
9iid  it  was  resolved  to  adopt  the  third  model  .309  bullet,  as  being  more 
convenient  for  manu&cture  than  the  spun-base  model,  while  giving  more 
security  against  stripping  than  the  second  model  .309  bullet. 

Jfoy  5. — ^Thermometer:  Wet  bulb,  40^;  dry  bulb,  46o.  Barometer, 
30.04  inches. 

Ckmrge,  S6  grakns;  iMrd  model  .309  bullet;  powder  measured  by  machine  in  loading  at  shop. 

Feet 

Mean  of  10  shots - ?-    1,755 

Greatest  velocity 1,838 

Least  velocity 1,658 

The  variation  of  velocity  obtained  was  too  great  t-o  encourage  further 
exi>eriments.  It  was  decided  to  load  all  cartridges  for  use  by  Magazine 
Gun  Board  in  future  by  hand  at  shop. 
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Charge,  S6  grains;  first  model  ,S09  hullei. 

Fteu 

Mean  of  8  Bhots 1 1,833 

Greatest  velocity 1,847 

Least  velocity 1, 810 

May  6. — ^Thermometer:  Wet  bulb,  43°;  dry  bulb,  51o.    Barometer, 

29.98  inches. 

Charge,  SB  grains;  third  model  ,309  bulUt;  harul  loaded  at  shop. 

Mean  of  9  shots l,8tB 

Greatest  velocity • 1,840 

Least  V eloci t y 1, 769 

Charge,  36 grains;  third modei. 309 bullet. 

Mean  of  10  shots 1,865 

Greatest  velocity 1,930 

Least  velocity 1,880 

May  7. — ^Thermometer:  Wet  bulb,  42°;  dry  bulb,  45<^.    Barometer, 

29.99  inches. 

Charge,  36  grains;  hand-loaded  at  shop;  third  model  .309  hMei, 

Mean  of  10  shots 1,843 

Greatest  velocity 1, 890 

Least  velocity 1,794 

May 8. — ^Thermometer:  Wet  bulb,  66O5  dry  bulb,  66^.    Barometer, 
30.14  inches. 


Mean  velocity 1,801 

Greatest  velocity  ...: 1,880 

Least  velocity ^ 1, 770 

In  all  these  trials  under  the  same  conditions  greater  velocity  was 
obtained  with  the  cartridges  loaded  at  the  proof  house.  The  loading 
there  was  done  more  slowly  and  the  powder  better  settled  into  the  case. 
The  effect  of  size  of  grain  on  the  velocity  was  very  marked,  and  the 
irregularity  in  the  size  of  grain  in  the  Wetteren  powder  is  no  doubt  a 
primary  cause  of  the  great  variations  of  velocity.  Some  of  the  powder 
was  sieved  through  a  sieve  of  0.06  inch  mesh  and  charges  of  36  grains 
with  a  third  model  .309  bullet  fired. 

Feet 

Mean  of  5  shots 2,065 

Greatest  velocity 2,090 

Least  velocity 2,024 

May  P.— Thermometer:  Wet  bulb,  66^;  dry  bulb,  8O0.  Barometer, 
29.96  inches. 

Charge,  36  gramme;  third  model  .309  Imtlet;  loaded  by  hand  at  shop. 

Feet 

Mean  of  10  shots ^ 1,810 

Greatest  velocity 1,862 

Least  velocity 1,777 

May  i^.— Thermometer:  Wet  bulb,  WP;  dry  bulb,  67o.  Barometer, 
30.05  jnches. 

ChargOf  36  grains;  third  model  .309  buUot;  loaded  b$  hand  at  shop  Maijf  11, 

Feet 

Mean  of  10  shots 1,794 

Greatest  velocity 1, 864 

Least  velocity , 1,752 
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Same  loaded  by  hamd  at  shop  May  IfS. 

Feet. 

Mean  of  lOshotn 1,854 

Gi^at4«t  velocity 1,888 

Least  Telocity 1,810 

ifay^.— Thermometer:  Wet  bulb,  77^ 5  dry  bulb,  89o.  Barometer, 
29.77  inches.  Carbine  ammunition,  .45  caliber;  charge,  54  grains  of 
black  powder:  weight  of  bullet,  405  grains.  Fired  in  Springfield  rifle, 
caliber  .45.     velocities  (3  shots),  1,251, 1.243, 1,236;  mean,  1,243  feet. 

Same  except  charge,  54  grains  of  Wetieren  smokeless  powder,  1,838, 
1,901, 1,860;  mean,  1,868  feet 

June 8. — ^Thermometer:  Wet  bulb,  62^;  dry  bulb,  67^.  Barometer, 
30.14  inches.  Gharge,  36  grains;  third  model  .309  bullet.  Loaded  by 
hand  at  shop.  Sample  of  current  manufacture.  Mean  of  10  shots,  1,842 
feet;  extreme  variation,  92  feet. 

June  20. — ^Thermometer:  Wet  bulb,  69°;  dry  bulb,  74^.  Barometer, 
29.88  inches.  Gharge,  36  grains;  thii'd  model  .309  bullet.  Loaded  by 
hand  at  shop.  Sample  of  current  manufacture.  Mean  of  10  shots,  l,76i 
feet;  extreme  variation,  112  feet. 

Jume  ^.—Thermometer:  Wet  bulb,  77°;  dry  bulb,  89^.  Barometer, 
29.77  inches.  Gharge,  36  grains;  third  model  .309  bullet.  Loaded  by  hand 
at  shop.  Sample  of  current  manufacture.  Mean  of  10  shots,  1,766 
feet;  extreme  variation,  62  feet. 

June  23. — ^Thermometer:  Wet  bulb,  780;  dry  bulb,  89°.  Barometer, 
29.86inche6.  Gharge,  36  grains;  third  model  .309  bullet.  Loadedbyhand 
at  shop.  Sample  of  current  manufgbcture.  Mean  of  10  shots,  1,779  feet; 
extreme  variation,  103  feet. 

Charge,  SS  graine;  third  model  ,309  bullet;  Maxim  emolcelees  powder. 

Feet 

MeaQof  Sshots 1,892.5 

Greatest  velocity 1,921 

Least  velocity 1, 875 

Two  ballets  stripped  and  missed  the  second  target.  The  velocity  ob- 
tained with  this  powder  at  Springfield  was  1,937  feet.  The  following 
pressures  were  obtained,  using  the  English  pressure  gauge:  Pounds 
per  square  inch,  50,700,  50,000,  49,100,  50,000,  49,500;  mean,  49,900. 

June  ^.—Thermometer:  Wet  bulb,  73°;  dry  bulb,  83^.  Barometer, 
29.9  inches. 

Some  powder  was  taken  from  a  barrel  not  previously  opened,  and 
cartridges  made  up  from  it  were  fired  in  comparison  with  those  made  up 
with  powder  that  had  been  for  some  time  in  th^  proof  house. 

Charge,  34  grains;  third  model  ,S09  bullet  ueed, 

«  Feet 

Mean  of  8  shots  with  cartridges  loaded  with  powder  from  new  barrel 1, 711 

Orsatest  velocity 1,738 

Least  velocity 1,665 

(One  ballet  stripped  and  missed  second  target.) 

Mesa  of  8  shots  witn  cartridges  loaded  with  powder  from  proof  hoose 1, 714 

Greatest  velocity 1,744 

velocity 1,669 


One  bullet  stripped  and  missed  second  target. 

The  strippings  above  recorded  were  entirely  unexpected,  as  several 
himdred  rouncU  had  been  previously  fired  without  a  single  stripping 
being  noted.  Investigation  failed  to  develop  any  variation  in  manu- 
iactme  which  could  account  for  the  above  occurrence.  The  quality  of 
the  jacket  metal  was  apparently  unaltered  and  the  treatment  of  it  the 
»;une|  etc 
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Exx>eriments  were  then  made  with  cartridge  cases,  the  necks  of  which 
had  been  given  an  extra  anneal,  as  it  was  suggested  that  the  stripping 
might  have  been  caused  by  the  neck  not  openiag  to  the  pressure  of  the 
gas.    The  effect  of  crimping  the  bullet  was  also  tested. 

Jwns  27. — ^Thermometer:  Dry  bulb,  810j  wet  bulb,  75o.  Barometer, 
29.70  inches. 

Charge,  SB  graina;  extra  annealed  eases,  not  erimped. 

Feet 

Mean  of  8  shots t791 

Greatest  velocity 1,813 

■  Least  velocity 1,778 

Two  bullets  stripped  and  missed  second  target. 

Charge,  36  grains;  third  model  .309  huUet;  extra  annealed  ease,  orimped, 

IVot 

Mean  of  10  shots 1,804 

Greatest  velocity 1,828 

Least  velocity 1,769 

Jwne  5^.— Thermometer :  Wet  bulb,  720;  dry  bulb,  78o  Barometer, 
29.86  inches. 

Charge,  36  grains;  third  nu>del  ,309  bullet;  extra  annealed  ease,  not  crimped. 

Feci 

Mean  of  10  shots 1,804 

Greatest  velocity 1,840 

Least  velocity 1,767 

Same  as  above,  hut  bullet  crimped, 

Tett 

Mean  of  10  shots 1,806 

Greatest  velocity l.SUt) 

Least  velocity 1.7:36 

Mean  of  15  shots 1,857 

Greatest  velocity 1,892 

Least  velocity 1, 819 

Three  bullets  stripped  and  missed  second  target. 

JiiZy  5.— Thermometer :  Wet  bulb,  68^;  dry  bulb,  72©.  Barometer, 
29.84  inches. 

Charge,  36  grains;  third  model  .309  bullet,  with  hollowed  base;  weight,  £25  grains. 

Feet 

Mean  of  10  shots 1,804 

Greatest  velocity 1,838 

Least  velocity 1^772 

One  bullet  stripped  and  missed  second  target. 

July  6. — ^Thermometer:  Wet  bulb,  64°;  dry  bulb,  78^.  Barometer, 
29.97  inches. 

Charge,  34  grains;  third  model  ,309  bullet. 

Mean  of  17  shots 1,700 

Greatest  velocity 1,746 

Least  velocity 1,662 

Three  bullets  stripped  and  missed  seciond  target 
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AcoHraejf  at  500  yards — Target  of  10  shota. 

Feet. 

Bftdiiis  eirole  of  BhoiB 1. 09 

Mean  Tertical  deviation 91 

Mean  horizontal  deviation 46 

JWly^.— Thermometer:  Wet  bulb,  62^;  dry  bulb,  63<>.    Barometer, 

29.90  inches. 

Charge,  SB  graine;  spun-lMiee  huUet, 

Feet 

Mean  of  20  shots 1,777 

Greatest  velocity 1,833 

Least  velocity 1,744 

July  9. — ^Thermometer :  Wet  bulb,  64^ ;  dry  bulb,  72^.    Barometer, 
30  inches. 

Charge,  S6  graime;  spun-baae  hullei. 

Mean  of  11  shots ^ 1,757 

Greatest  velocity 1, 820 

LMst  velocity 1,702 

Charge,  S4  graine;  third  moda  .309  hullet. 

Mean  of  11  shots 1,705 

Greatest  velocity 1,733 

velocity 1,684 


Charge,  36  graine;  epnn-haee  hullet. 

Mean  of  29  shots 1,749 

Greatest  velocity 1,792 

Least  velocity 1,685 

One  ballet  stripped  and  missed  second  target. 

Charge,  34  graine;  third  model  .309  hullet. 

Feet 

Mean  of  7  shots 1,732 

Greatest  velocity 1,761 

Least  velocity 1, 695 

Same,  except  hullete  dipped  in  melted  Japan  wax. 

Feet. 

Mean  of  7  shots .-.  1,788 

Greatest  velocity 1,818 

Least  velocity 1,764 

The  results  of  this  day's  firing  showed  that  the  spun-base  bullet  also 
stripped  occasionally,  and  indicated  that  dipping  the  bullet  increased 
the  Telocity  materially. 

Juljf  10. — Thermometer:  Wet  bulb,  64^;  dry  bulb,  75o«  Barometer' 
30.23  inches. 

Charge,  36  graine;  third  model  .309  hullet. 

Fee^ 

Mean  of  9  shots 1,770 

Greatest  velocity 1,806 

L^st  velocity 1,701 

One  ballet  stripped  and  missed  second  target. 

8mm$,  hti  huMe  dipped  in  melted  Japan  wax. 

Feet 

Mesa  of  10  shots 1,822 

Greatssl  velocity 1,835 

Least  velociiy 1.805 

This  result  confirmed  the  experiment  of  the  previous  day. 

Aoemraog  at  600  yarde.-^S-grain  charge;  covered  haee  hullet. 

Foot. 

Radius  eirele  of  shots » 62 

Mean  vertical  deviation .36 

WAB  91— VOL  m 12 
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Charge,  S6  grains;  Jhird  model  .S09  hnUet. 


Radius  oirole  of  shots  . . . 
Mean  Tertical  deyiation 


Charge,  SB  grains;  third  model  ,S09  bullet  dipped  in  wax. 


Foot 

.56 
.42 


Foot. 
.44 

.33 


Radius  oirole  of  shots ' 

Mean  vertioal  deviation 

July  14, — ^Thermometer:  Wet  bulb,  77^;  dry  bulb,  86°.  Barometer, 
30  inches. 

Experiments  made  with  bullets  of  different  compositions.  Tlie  bul- 
lets used  were  all  copper  jacketed  and  of  the  third  model  .309. 


Bullets  containing  100  per  cent  lea4. 


Fe«t. 

Mean  of  20  shots 1, 799 

Greatest  velocity 1, 835 

Least  velocity 1.772 

Bullets  oowtaining  97  per  cent  lead  and  S  per  cent  antimony. 

Fwt. 

Mean  of  18  shots 1,811 

Greatest  velocity 1.8.V) 

Least  velocity 1,759 

Two  bullets  stripi)e(l  and  missed  second  target;  36-grain  charge. 

Bullets  containing  95 per  cent  lead  and  5 per  cent  antimony, 

Fwt. 

Mean  of  20  shots 1,788 

Greatest  velocity 1, 853 

Least  velocity 1,756 

Jui/y  15. — ^Thermometer:  Wet  bulb,  780;  dry  bulb,  SC^.    Barometer, 
29.9  inches. 

Charge,  S6  grains;  bullets  containing  100  per  cent  lead, 

FMt 

Mean  of  55  shots 1,785 

Greatest  velocity 1, 830 

Least  velocity 1, 719 

Bullets  containing  07  per  cent  lead  and  S  per  cent  antimony. 

Feet. 

Mean  of  63  shots 1, 803 

Greatest  velocity 1, 898 

Least  velocity 1,^7 

Two  bullets  stripped  and  missed  second  target. 

July  16. 

Accuracy  at  500  yards;  targets  of  10  shots  each;  charge,  S6  grain$. 


Ballets  100  per  cent  lead . 


Bullets  97  per  cent  load,  3  per  cent  an- 
timony ........••••.•• 


Bitllf^tn  05  per  cent  lead,  5  per  cent  au- 
tiiuuuy •.••• 


Kadins 

Moan  vor. 

ciroloof 

tical  devi»- 

shots. 

tion. 

Foot. 

Foot. 

.62 

.515 

.54 

.205 

.77 

.630 

.56 

.47 

.87 

.00 

.47 

.885 

.DO 

.860 

.gl 

.600 

.68 

.480 
-: -s« 
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JWy  i7.— Thermometer:  Wet  bulb,  70^;  dry  bulb,  82o  Barometer, 
30  JLO  inches. 

In  order  to  try  the  effect  of  base  lubrication  on  the  velocity,  cartridges 
were  loaded  using  a  disk  of  Japan  wax  as  a  base  lubricant  in  addition 
to  the  lubricant  in  the  cannelures.  The  shortness  of  the  neck  of  the 
present  cartridge  case  prevented  the  lubricating  disk  being  placed  in 
the  ordinary  x>osition  in  the  n^k  of  the  shell  and  it  had  to  be  placed  in 
the  body  of  the  shell,  resting  on  a  pasteboard  wad,  which  rested  on  the 
powder. 

(fhargey  SB  grain$;  third  model  ,S09  bullet. 

Feet. 

Greaiflft  velodty 1,786 

Least  Telocity 1,738 

MeanofSahotR 1,766 

Two  bullets  stripped  and  missed  second  target. 

Same,  using  haee  luhrieatUm, 

Feet. 

Maui'of  9  Bhots 1,829 

GnfttMt  Telocity 1,851 

LeM<  Telocity 1,808 

One  bullet  stripped  and  missed  second  target. 

Charge,  36  grains;  third  model  .309  bullet. 

Feet. 

If aan  of  7  shote 1,763 

GreatcttTelocity 1,784 

LeMt  Telocity 1,748 

Same,  using  base  lubrication. 

Feet. 

MeaaofTahots 1,855 

GreAteat  Telocity 1,878 

Leaat  Telocity 1,835 

These  results  indicated  a  decided  increase  in  velocity,  due  to  base 
Inbrioation. 

m 

July  18.-^Thermomeb&r:  Wet  bulb,  740;  dry  bulb,  77o  Barometer, 
29.86  inches. 

Chmrge,  S6  gnUns;  third  model  .309  bullet  (94 per  cent  lead  and  6  per  cent  antimony). 

Feet. 

Heaa  of  90  ahota 1,734 

Greateat  Telocity 1,787 

Telocity 1,687 


JtKly^.— Thermometer:  Wet  bulb,  740j  dry  bulb,  79o.    Barometer, 
30  JLO  inches. 

Chmrge,  36  grai$u;  third  model  .309  bullet  {95  per  cent  lead  and  5  per  cent  antim^my). 

Feet 

Mean  of  7  ahota 1,779 

Extreme  Tariation 50 

Same,  hni  cartridges  shaken  to  simulate  effect  of  transportation. 

Feet 

Meanof  Tahota 1,763 

Extreme  Tariation i 142 

JM^  2^.— Thermometer  Wet  bulb,  73°;  dry  bull),  8?°^    Baroiqetier, 
30^Wcl»w,  r  r         r  ? 
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The  exx)erimeiits  with  different  compositions  of  bullet  material  were 
continued,  the  97  per  cent  lead  and  3  per  cent  antimony  bullet  being 
abandoned  on  account  of  the  strippings  previously  recorded.  Charge, 
36  grains;  third  model  .309  bullet  used  in  aQ  these  experiments. 


Bullets  100  per  cent  lead. 


Feet 

Mean  of  50  shots : 1,762 

Greatest  velocity 1,821 

Least  velocity 1,692 

Bullets  94  per  cent  lead  and  6  per  cent  antimony. 

Mean  of  47  shots 1, 799 

Greatest  velocity 1, 8K^ 

Least  velocity 1,731 

Three  buUets  stripped  and  missed  second  target. 

Aoouraoy  at  500  yards;  targets,  10  shots  each;  bullets  100 per  cent  lead. 


Hadias 

Mean 

circle  of 

vertical 

shots. 

deviation. 

Foot 

Foot. 

0.88 

0.77 

.57 

.42 

.59 

.53 

.57 

.84 

.43 

.20 

July  23. 

Bullets  94  per  cent  lead  and  6  per  cent  antimony. 


Radius  cir- 
cle of  sheta. 

Mean 

vertical 

deviation. 

Remarks. 

Foot 
0.76 
.59 
.60 
.63 
.68 

Foot 
0.66 
.45 
.48 
.48 
.61 

One  shot  missed  target. 
Do. 

Ji/ty  ^5.— Thermometer:  Wet  bulb,  750j  dry  bulb,  84=0.    Barometer 
30.20  inches. 

Bullets  100 per  cent  lead;  accuracy  at  500  yards;  targets,  10  shots  each. 


Radius  cir- 
cle of  shots. 

Mean 

vertical 

deviation. 

Remarks. 

Foot 
0.66 
.40 
.38 
.84 
.66 

Foot 
0.60 
.26 
.31 
.69 
.41 

Preliminary  shot  miaaed  target  and 
struck  near  top  of  screen. 

Preliminary  shot  did  not  reach  tar- 
get 

The  two  misses  above  recorded  indicated  that  stripping  had  taken 
place. 
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Jii/y  25.— Thermometer:  Wet  bulb,  72^;  dry  bulb,  78o  Barometer, 
29.9  inches. 

BulleU  100  per  oa^t  lead. 

Feet. 

M<N&nof  lOshoto 1,777 

(irottteftt  velocity 1, 826 

LeMt  velcR-itv  .* 1, 737 

Mean  of  10  nhots i 1,768 

GreAtofttveloctty. 1,810 

L«a8t  velocity  ..'. 1,741 

Mean  of  10  Miote 1,752 

Greatest  velocity 1, 800 

Least  velocity  .\ 1, 605 

One  bullet  stripped  and  missed  second  target.  Total  number  of  bul- 
let«  fired,  100  per  cent  lead,  285.  Number  of  bullets  stripped,  3  (count- 
ing the  misses  in  the  trials  for  accuracy  at  500  yards).  Percentage  of 
ballets  stripped,  1  per  cent. 

In  onler  to  show  the  efifect  of  turning  over  the  copper  of  the  jacket 
to  cover  the  base  of  the  lead  core,  ten  bullets  were  prepared  in  which 
the  copper  was  not  turned  over.    When  fired,  as  anticipated,  all  stripped. 

August?. — Thermometer:  Wet  bulb,  74P;  dry  bulb,  Sl^.  Barometer, 
.'U).08  inches.  Charge,  36  grains;  third  model  .309  bullet  with  cupro- 
niekel  jacket.  Penetration  at  500  yards,  15  boards,  14  boards,  14  boards, 
U  boards,  14  boards. 

Same,  except  all-lead  bullet  with  copper  jacket,  16  boards,  15  boards, 
14  Inmrds,  14  boards,  14  boards. 

Same,  except  97  j^v  cent  lead  and  3  per  cent  antimony,  bullet  with 
copper  ja<*ket,  15  boards,  15  boards,  14  boards,  13  boards,  13  boards. 

Same,  except  94  per  cent  lead  and  6  per  cent  antimony,  bullet  with 
(Hipper  jacket,  15  boards,  14  boards,  14  boards,  14  boards,  13  boards. 

The  target  used  was  of  white  pine  and  composed  of  24  boards,  each 
1  inch  thick,  placed  1  inch  apart. 

Aecwreeif  at  600  yard»;  targets,  10  tikots  each;  charge,  S6  grains;  third  model  ,S09  huJlet, 

with  cupro-nickel  jacket. 


Kadiiifl  circle '  Mean  vertical 


of  Dhot. 

Foot. 

0.55 

.49 


(leviatiun. 


Foot. 

0.455 

.355 


August  10. — ^Thermometer:  Wet  bulb,  78°;  dry  bulb,  91^.    Barome- 
ter, 29.99  inches. 

Charge,  S6  grains;  third  model  ,S09  bullet,  cupro-nickel  jacket. 

Feet. 

M  eui  of  10  shots 1,771 

Oreatost  velocity 1,799 

I-eMt  velocity 1,730 

-An^t  15.— Thermometer :  Wet  bulb,  670;  dry  bulb,  81o.    Barome- 
ter, 29.98  inches. 

Charge,  36  grains;  third  model  .309  bullet,  eupro-nickel  jacket. 

Feet. 

llein  of  10  shots .• 1,797 

Grastest  velocity 1,825 

l-«st  velocity 1,756 
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Same,  hut  mth  aluminium-'ln'anze  jacket. 

Feet. 

Mean  of  10  shuts 1,770 

Greatest  velocity 1,820 

Leaflt  velooity 1, 6t^ 

The  penetration  of  the  bullets  with  aluminium-bronze  covers  was 
about  the  Bame  as  with  the  cupro-nickel  ones. 

AuguBt  17. — Thermometer:  Wet  bulb,  69^;  dry  bulb,  83o,  Barome- 
ter, 30.07  inches. 

The  thickness  of  the  copper  jacket  was  now  increased  to  .015  inch 
with  the  hope  of  entirely  preventing  stripping.  This  decreased  the 
weight  of  bullet  to  about  226  grains. 

Charge,  SB  grains;  third  model  .309  bullet,  toith  thick  Jaekei  (0.015  ituk  thick). 

Feet 

Mean  of  99  shots 1,773 

Greatest  velocity 1, 864 

Least  velocity 1,711 

Accuracy  at  500  yards;  targets  of  10  shots  oacK 


Badinn  circle 
of  shota. 

Mean  vertical 
deviation. 

Fdot. 

0.46 

.49 

.58 

.61 

Foot. 

0.30 

.40 

.42 

.47 

August  ^^.—Thermometer:  Wet  bulb,  Tl^j  dry  bulb,  86o     Barome- 
ter, 29.97  inches. 

Charge,  36  grains;  third  model  .309  bullet,  with  thick  Jacket  (0.015  inch  thick). 

Mean  of  100  shots 1,760 

Greatest  velocity 1, 821 

Least  velocity 1, 711 

Mean  of  29  shots 1,774 

Greatest  velocity 1, 825 

Least  velocity 1,714 

One  bullet  stripped  and  missed  second  target. 

August  24. — ^Thermometer:  Wet  bulb,  770;  dry  bulb,  85o.    Barom- 
eter, 29.95  inches. 

Accuracy  at  500  yards;  targets  of  10  shots  each. 


Badins  cir-     Mean  verti- 
ole  of  8hot«.    cal  deviation. 

1 

Remarks. 

Foot. 
0.65 
.68 
.68 
.61 
.60 
.77 
.60 
.70 
.67 
.87 

Foot. 

0.405 
.425 
.405 
.470 
.800 
.611 
.470 
.420 
.615 
.840 

One  ahot  misBed  target. 

Do. 

* 

Total  number  of  third  model  .309  bullets  with  thick  jackets  (0.015  inch 
thick)  fired,  369.  Number  of  bullets  stripped,  3  (including  tbe  two 
mi8aes  noted  above).    Percentage  of  bullets  stripped,  0.81  per  cent 
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BeMABKS  ON  THE  POBEaOING  EXPERIMENTS. 

OABTBIDaE  CASE* 

The  cartridge  case  was  found  to  be  too  weak  to  stand  repeated  re- 
loadings,  cracks  and  splits  nsnally  developing:  at  the  fkst  or  second  re- 
loadings.  In  several  cases  bad  leaks  oecurred  near  the  head,  allowing 
large  escape  of  gas.  The  tlunness  of  ntn-.k  necessary  to  allow  the  use 
of  the  .309  bullet  promotes  early  splits  and  (*auses  loss  in  manufacture. 
Difficulty  of  extraction  was  seldom  experienced,  and  the  extraction 
was  never  excessive.  Owing  to  the  fattt  that  it  was  constructed  to  re- 
ceive an  unknown  charge  of  powder  and  had  to  have  a  sufficient  cubic 
capacity  for  any  probable  contingency,  the  cartridge  case  is  not  well 
adapted  to  the  present  small  charge,  which  only  partially  fills  it,  and 
the  bullet  is  hence  not  seated  on  the  powder.  Primer  piercings  and 
misfires  were  of  rare  occurrence. 

POWDEE. 

The  velocities  recorded  in  April,  the  month  in  which  the  powder  was 
received,  were  higher  than  have  been  obtained  since,  using  the  same 
charges.*  Experiments  showed  the  powder  to  be  influenced  as  regards 
velocity  by  exposure  to  moisture  and  by  increase  of  temperature.  The 
irregularity  of  granulation  and  the  disposition  of  the  charge  in  the 
cartridge  case  were  found  to  have  a  powerful  influence  on  the  velocity, 
and  to  account  for  many  of  the  apparently  anomalous  results  recorded. 
Machine  loading  had  to  be  abandoned,  as  it  was  found  that  the  ex- 
treme variation  in  weight  of  charge  amounted  to  2  grains,  corresponding 
to  a  variation  of  over  100  feet  in  velocity.  Hand  loading  was  resorted 
to  in  the  preparation  of  the  cartridges  for  the  Magazine  Gun  Board, 
and  even  with  t^s  method  great  variations  in  velocity  occurred.  Partly 
consumed  grains  of  x>owder  were  found  near  the  muzzle  of  the  gun 
after  every  discharge.  The  fouling  of  the  gun  barrel  was  very  slight. 
After  several  hundred  rounds  the  point  of  the  firing  pin  was  found  to 
be  badly  eroded  and  had  to  be  repaired.  Pressures  and  velocities 
could  not  be  taken  at  the  same  time  during  the  experiments,  owing  to 
the  want  of  a  suitable  rest  for  the  pressure  gauge,  which  has  since 
been  supplied.  It  was  thought  advisable  to  postpone  the  subject  of 
pressures  until  a  uniform  method  of  testing  them  here  and  at  the  Spring- 
field Armory  should  be  decided  on.  Hence  only  the  few  recorded  in 
this  report  were  taken. 

LUBRICANT. 

The  experiments  indicate  that  with  the  present  copper  jacket  the 
amount  of  lubricant  could  be  increased  with  advantage.  A  decided 
iucreaseof  velocity  attended  the  use  of  a  base  lubricating  disk,  and  "  dip- 
ping "  the  bullets  gave  a  similar  increase. 

BULLET. 

The  stripping  of  the  copper  jacket  from  the  lead  core  has  been  the 
principal  difficulty  experienced  with  the  buUet.  By  increasing  the 
amount  of  copper  turned  over  at  the  base  and  by  making  the  copper 

'ItwM  foond  afterwards  that  this  loss  of  velocity  was  due  to  the  degredation  of 
tbe  barrel  and  not  to  a  deterioration  of  the  powder.  A  ilew  rest  was  made  for  the 
.^O-caliber  pressure  barrel,  and  velocities  were  taken  with  it  which  corresponded  with 
tiiose  obtained  in  April  and  with  the  results  noted  at  the  Springtiehl  Armory. 
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jacket  thicker  this  stripping  has  been  greatly  lessened.  In  the  last 
series  of  several  hundred  shots  fired  the  number  of  stoppings  recorded 
was  less  than  1  per  cent.  Further  experiments  are  in  course  of  prose- 
cution,  and  it  is  hoped  in  time  to  remedy  this  difficulty  entirely.  Cupro- 
nickel  and  aluminum  bronze  have  been  tried  for  jackets  with  good  reenlts 
as  far  as  the  limited  experiments  go.  Jackets  made  of  these  alloys  are 
more  difficult  and  expensive  to  manufacture  than  when  copper  is  used. 
Lead  and  lead  combined  with  percentages  pf  antimony  varying  firom  3  to 
6  per  cent  were  tiied  for  the  bullet  core  in  addition  to  the  usual  alloy  of 
lead  and  tin.  The  results  with  pure  lead  were  perhaps  a  little  superior, 
but  the  trials  were  not  at  aU  conclusive. 

The  velocities  in  the  foregoing  experiments  were  measured  by  means 
of  two  instruments  on  independent  circuits,  one  a  Bouleng^  chrono- 
graph, old  model,  and  the  other  a  Bouleng6  Br^ger  chronograph  of 
American  manuflBbCture.  The  results  obtained  with  these  two  machines 
showed  a  remarkable  agreement.  The  accuracy  was  computed  by  the 
method  described  in  Appendix  21,  Report  of  the  Chief  of  Ordnance,  1882. 
Bespectfully,  your  obedient  servant, 

J.  W.  Ben^t, 
First  Lieuty  Ord.  Dept.^  U.  8.  Army. 
Approved. 

Geo.  W.  McEee, 
Major  J  Ord.  Dept.^  Commanding. 
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CONSTRUCTION  REPORT  OF  IS-INCH  B.  L.  RIFLE,  STEEL,  NO.  1  TYPE-^ 
BY  CAPT.  LAWRENCE  L.  BRUFF,  ORDNANCE  DEPARTMENT,  U.  S.  A, 

(Ten  plates.) 

This  gun  was  manufactured  at  the  Army  gun  factory,  Watervliet 
Arsenal,  N.  Y. 

Work  on  the  gun  was  begun  July  11, 1889.  As  the  work  progressed 
it  was  found  that  the  tube  and  jacket  had  not  been  properly  annealed 
abroad,  and  work  on  them  was  suspended  January  18, 1890,  and  the 
forgings  shipped  to  Bethlehem,  Pa.,  for  reannealing.  The  forgings 
were  returned  April  1, 1890,  when  work  was  resumed  and  the  gun  com- 
pleted June  2, 1891.  The  time  given  includes  that  occupied  in  prepar- 
ing the  plant  and  tools  us  well  as  the  actual  work  on  the  gun.  Total 
time  1  year,  8  months,  8  days. 

FORGINGS. 

The  following  forgings  were  made  at  Le  Creusot,  France: 

Tabe, 
Jacket, 

Tmnnion  hoop, 
Ai  hoop. 

The  remaining  forgings  were  of  American  steel,  manufactured  by  the* 
Midvale  Steel  Company,  Philadelphia,  Pa. 

DESCBIPTIGN  OF  THE  GUN. 

The  gun  is  composed  qf — 

One  tube, 

One  Jacket, 

Ten  C  hoops. 

Fire  D  hoope. 

Seven  A  hoops. 

Eight  B  hoops, 

One  filling  ring. 

One  copper  caalking  ring, 

Two  conpling  pins, 

and  the  various  parts  of  the  breech  mechanism. 

The  interior  tube  is  enveloped  by  the  jacket  and  by  the  0  hoops. 
The  jacket  projects  to  the  rear  of  the  tube  18.90  inches,  and  is  in  con- 
tact with  the  tube  for  a  length  of  154.55  inches.  The  0  hoops  extend 
from  the  front  end  of  the  jacket  to  ibhe  muzzle  of  the  gun,  a  distance  of 
266.55  inches,  the  Gi  hoop  being  in  contact  with  the  jacket,  and  the 
hoops  succeeding  each  other  in  the  order  of  their  numbers,  Oio  being  the 
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muzzle  hoop.  Hoops  Gi,  Gs,  G3,  and  G4  are  cylindrical  on  the  interior 
and  of  a  uniform  diameter;  hoops  G5  to  Gio,  inclusive,  are  cylindrical,  but 
of  two  different  diameters,  the  interior  diameters  differing  from  each 
other  by  amounts  varying  from  0.70  to  0.40  inch.  The  diameter  of  the 
tube  is  uniform  under  the  G],  G2,  and  G3  hoops,  but  decreases  at  the 
front  end  of  the  G3  hoop  by  0.50  inch.  It  is  again  reduced  at  the  front 
end  of  G4  hoop  the  same  amount,  and  under  each  of  the  remaining  0 
hoops  there  is  a  reduction  of  diameter  corresponding  to  the  change  in 
the  enveloping  hoop.  The  tube  is  tlius  gradually  reduced  in  diameter 
from  22  inches  under  the  jacket  to  18.10  inches  at  the  muzzle.  The 
thickness  of  the  tube  over  the  powder  chamber  is  3.90  inches^  and  at 
the  muzzle  2.55  inches. 
The  tube  has  the  following  shoulders  under  the  jacket: 

At  rear  end  of  tube,  depth  2.50  inches. 
7.80  inches  from  rear  end,  depth  0.80  inch. 
At  front  of  jacket,  depth  0.25  inch. 

The  joints  between  the  jacket  and  hoop  Gi  Oi  and  0|  0«  and  O3  C3 
and  G4  G4  and  G5  are  plain  abutting  joints.  The  other  0  hoops  are 
locked  together  by  lips  and  recesses.  The  tube  and  jacket  are  coupled 
together  with  two  steel  coupling  pins,  which  are  driven  into  holes  drilled 
partly  in  the  tube  and  partly  in  the  jacket,  at  the  front  end  of  the  latter. 
The  pins  are  inserted  tangentiaUy  instead  of  radially,  as  formerly  in  the 
10-inch. 

The  five  D  hoops  extend  in  the  order  of  their  numbers  from  a  shoulder 
on  the  jacket  towards  the  muzzle,  overlapping  the  jacket  and  G  hoops 
as  far  as  the  middle  of  G5.  The  length  of  the  row  of  D  hoops  is  111.5(» 
inches.  Di  hoop  is  a  locking  hoop;  that  is,  it  has  a  recess  in  its  inte- 
rior which  fits  over  corresponding  shoulders  on  the  front  of  the  jacket 
and  rear  of  the  Gi  hoop.  The  length  of  this  recess  is,  as  nearly  as  pes 
sible,  equal  to  the  sum  of  the  lengths  of  the  shoidders  above  described, 
and  when  the  hoop  is  shrunk  on  it  locks  together  the  jacket  and  the  Ci 
hoop.  The  filling  ring  answers  the  same  purpose  as  in  the  10-inch  gnu. 
Di  and  D3  hoops  are  stepped ;  the  others  are  cylindrical  on  the  interior. 

The  A  hoops  extend  in  the  order  of  their  numbers  from  a  shoulder 
beyond  tlie  middle  of  Di  hoop  to  the  rear  of  the  gun,  their  total  length 
being  176.20  inches.  Ai  hoop  is  stepped  and  the  others  cylindrical,  ex- 
cept A7.  This  hoop  is  extra  long,  and  is  provided  with  an  interior  recess 
like  the  locking  hoop  Dj.  Its  object  is  to  increase  the  longitudinal 
strength  of  the  jacket  where  the  pull  of  the  breech  mechanism  is  sus- 
tained by  locking  over  two  shoulders  on  the  jacket.  The  Ai  hoop  is 
stepped  on  the  interior,  and  the  shoulder  in  the  hoop  abuts  against  a 
corresponding  shoulder  on  the  front  part  of  the  jacket.  There  is  also  a 
small  lip  at  the  front  of  the  hoop  which  a  shoulder  on  the  Di  hoop  enters. 
The  B  hoops  extend  in  the  order  of  their  numbers  from  a  shoulder  ou 
the  exterior  of  the  Ai  hoop  to  the  rear  of  the  gun,  a  distance  of  153.40 
inches.    They  are  all  without  steps. 

On  the  interior  of  the  gun,  at  the  rear,  the  screw  thread  is  cut  In  the 
jacket  and  carries  the  block.  A  space  of  0.05  inch  is  left  between  the 
rear  end  of  tube  and  the  corresponding  surface  of  jacket,  and  a  small 
conical  lip  on  the  rear  end  of  the  tube  projects  over  this  opening.  A 
copper  calking  ring  is  inserted  between  the  hp  on  the  tube  and  the  cor- 
responding surface  of  the  jacket. 

At  the  rear  end  of  the  tube  is  the  gas-check  seat  with  its  tax>er  en- 
trance, the  total  length  of  the  two  being  4.55  inches.  The  powder 
chamber  is  14.20  inches  in  diameter  and  Gti  inclies  long,  breech  closed, 
measured  from  front  of  obturator.    This  chamber  is  joined  to  the  rifled 
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bore  by  a  conical  slope  18  inches  long.  The  ^ont  part  of  this  slope 
forms  the  seat  for  the  band  of  the  projectile.  From  the  front  of  this 
slope  the  tops  of  the  lands  of  the  rifling  are  made  conical  for  a  length 
of  48  incheSi  the  diameter  in  rear  being  12.06  inches  and  in  front  12 
inches. 

The  rear  ends  of  the  lands  for  a  length  of  0.981  inch  have  the  same 
slope  as  that  of  the  shot  chamber. 

THE  BREECH  MECHANISM. 

The  breech  mechanism  consists  of  the  following  principal  parts: 

The  breeohblook. 
The  obturator. 
The  coneole  or  tray. 
The  breedh  plate. 

The  breechblock. 
Attached  to  or  forming  part  of  it  are — 

The  two  handles. 

The  threaded  aeotore. 

Hie  slotted  sectors. 

The  guide  grooves. 

The  Tent  cover. 

Hie  yent-cover  screw. 

The  translating  stud. 

The  translating  stud  screw. 

The  bore  for  spindle  and  nuts  of  obtnrator. 

The  handles  are  cut  as  in  the  10-inch  gan;  there  are  fonr  threaded 
and  fonr  slotted  sectors.  The  other  parts  are  similar  to  those  on  the 
8-ineh  gan,  and  are  fully  described  in  the  report  on  that  gun. 


The  obturator. 


The  principal  parts 


The  spindle. 

The  front  cap. 

The  rear  onp. 

The  pad. 

Two  steel  antifriction  washers. 

Two  bronze  antifriction  washers. 

One  spring  washer. 

One  obtnratoT  nnt. 

tee  locking  nnt. 

The  vent. 

The  vent  bnshlng. 

Hie  primer  seat. 

These  parts  are  similar  to  those  of  the  84nch  gun. 

The  console  or  tray. 
Attached  to  and  forming  part  of  it 

T^ro  gnide  rails. 
Beoess  for  translating  roller. 
Thread  in  recess  for  roller. 
Slot  for  translating  stud. 
Tray  latch  recess. 
Hole  for  spring  lock. 
lAtch  bolt  recess. 
Hinge  pin  hole. 
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For  steel  balls  for  bearing. 


Upper  washer. 

Separator.  - 

Intermediate  washer. 

Separator. 

Lower  waaher. 

Steel  balls  (48). 

Reoess  for  catch  for  securing  latch. 

Translating  roller. 

Translating  crauk  and  nut. 

Tray  latch. 

Latch  bolt. 

Spring  lock  for  latch. 

Hinge  pin. 

Cat^  ior  securing  latch. 

Handle. 

Slot  for  translating  stud. 

The  hreech  plate. 

This  is  essentially  the  same  as  for  the  10-inch  gun.    The  block  is 
rotated  as  in  the  8-inch  except  that  a  compound  gearing  is  used. 

The  action  of  the  hreech  mechanism. 

This  has  already  been  fully  described  for  the  8-inch  gun,  and  is  the 
same  for  the  12'inch. 

Principal  dimensions. 

Diameter  of  bore  across  lands inches. .  12 

Number  of  grooves  and  lands  each 72 

Width  of  lands inches..  0.15 

Width  of  grooves do 0.373G 

Depth  of  grooves do 0.  OCO 

Diameter  of  powder  chamber do 14.20 

Length  of  powder  chamber,  breech  closed do 66. 75 

Volume  of  powder  cliamber cubic  inchi*s. .  12, 085. 90 

Length  of  rifled  bore inches..  327 

Thiokness  of  tube  over  powder  chamber ^ do 3. 90 

Thickness  of  jacket  over  powder  chamber * do 5. 80 

Thickness  of  A  hoops  over  powder  chamber do 2. 90 

Thiokness  of  B  hoops  over  powder  chamber do 8. 426 

Total  thickness  of  wall  over  powder  chamber do 16. 025 

Diameter  at  bottom  of  thread  in  breech  recess do 16. 993 

Diameter  at  top  of  thread  on  block do 16. 960 

Height  of  thread  on  block do 0, 38 

Pitch  of  thread  on  block do 1. 10 

Length  of  thread  in  breoch  recess do 16. 50 

Nnmber  of  threaded  and  slotted  sectors  each 4 

Exterior  diameter  of  gun  over  reinforce iucheH . .  46. 25 

Distance  between  faces  of  rimbases do 49. 80 

Diameter  of  trunnions 14. 50 

Total  length  of  tube incIicH..  416.30 

Length  of  jacket  on  tube do 154. 55 

Total  length  of  jacket do 173.45 

Total  length  of  C  hoops do 261.95 

Totallength  of  D  hoops do....,  111.50 

Total  length  of  A  hoops d<i 176.20 

Total  length  of  B  hoops do 153.40 

Length  of  gun,  axis  of  trunnions  to  breecli do ... .  148 

Length  of  gun,  axis  of  trunnions  to  muzzle do 292 

Total  length  of  gun  over  all,  breech  closed  do ... .  440 

Weight  of  gun  complete pounds..  115,046 

Breech  preponderance Zero. 

Rifling,  a  somicubic  parabola,  one  turn  in  60  calibers  at  origin;  one 
turn  in  25  calibers  at  21  incheH  from  muzzle;  uniform  to  muzzle.       '^ 
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MECHANICAL  OPERATIONS  BEFORE  ASSEMBLING. 

These  have  been  already  folly  described  for  the  8-iuch  gan. 

ASSEMBLINa  THE  PARTS. 

The  same  methods  were  followed  as  for  the  10-inch  gan  and  the  same 
instractions  fix>m  the  Chief  of  Ordnance  governed. 

Shrinkages  used. 

The  accompanying  record^  "Smnmsuy  of  effects  of  shrinkage/'  gives 
w  statement  of  the  shrinkages  prescribed  and  applied  with  the  varia- 
tions fibm  the  prescribed  for  the  several  parts  or  sections  of  the  gun. 

Oampressiam  due  to  shrinlcage. 

The  same  record  gives  a  comparison  between  the  measured  compres- 
sions and  those  anticipated  as  computed  from  the  applied  shrinkages 
for  the  shrinkage  of  each  layer  assembled.  The  comparison  for  total 
effects  of  shrinkage  is  as  follows: 

TabU  of  compariton  between  ixnnputed  and  actual  oampreesions  of  bore. 


Section  of  gan. 


I 

H 

HI 

rv 

V 

VI 

vn 

vin 

Vnimtb.. 

DC 

JXtub. 

mmnte. 

X 


xn. 
xin. 

XIV. 
XV. 


BrMob  reoMS....  •■...*•• 

Breech  «nd  of  tube 

Powder  chamber 

Powder  chamber  to  tmnnion  hoop. 

Trunnion  hoop 

Shonlder  of  Jacket 

Mnaale  of  Jacket 

Base  of  D  boope 

Middle  of  Dhoopa 

Near  end  of  D  hoops 

Ends  of  D  hoopa 

Base  of  single  row  of  hooping 

Jointof  boopsCfand  C« 

Joint  of  hoops  C«  and  Cf 

Jointof  hooiMf-j  and  Ct 

Joint  of  hno|Ni  C*  and  Ct 

Joint  ofhoopsCt  and  C  It 

Mnaileofgun 


Calculated. 


Inch, 
0.0130 
.0160 
.0188 
.0152 
.0163 
.0123 
.0146 
.0143 


.0128 


.0074 
.0009 
.0007 
.0064 
.0060 
.0057 


Actual. 


Jneh, 

0.0125 
.0202 
.0224 
.0182 
.0147 
.0137 
.0175 
.0150 
.0152 
.0142 
.0125 
.0003 
.0078 
.0071 
.0099 
.0061 
.0068 
.0060 


Difference. 


IncK 
—0.0005 
+  .0016 
+  .0036 
+  .0030 
—  .0006 
+  -.0014 
+  .0029 
+  .0016 


+  .0014 


+  .0004 
+  .0002 
+  .0002 
—  .0003 
+  .0004 
+  .0002 


EXPAIfSIOl^  OP  JACKET  AND  HOOPS  BY  HEAT  FOB  SHRINKAGE. 

The  details  of  the  heating  and  shrinking  are  given  in  the  accompany- 
ing table  with  the  corresponding  expansions  and  temperaturas.  The 
openings  at  the  joints  are  also  given  in  the  record  of  shrinkage  opera- 
tions. These  openings  were  measnred  at  four  points,  marked  1, 2, 3,  and 
4,900  apart. 

The  gnn  after  being  finished  was  shipped  to  the  Ordnance  Proving 
0  round  at  Sandy  Hook,  N.  J. 

The  plates  accompanying  the  report  show  the  details  of  the  construc- 
tion. 

The  following  tables  and  plates  accompany  the  report: 


TABLES. 


(1)  Inspection  report. 

(2)  Record  of  shrinkage  operations. 

(3)  Sommory  of  effects  of  eflirinkage. 
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PLATB8. 


S^  EleTfttion  and  section  of  gun. 
S  Details  of  hoops  and  joints. 
(In)  Details  of  hoops,  joints,  and  chamber. 
(lY)  Details  of  hoops,  joints,  and  rifling. 


(V)  Details  of  breocn  mechanism 

(YI)  Details  of  breech  mechanism 

(YII)  Details  of  breech  mechanism 

(YIII)  Details  of  breech  mechanism 

(IX)  Details  of  breech  mechanism 

(X)  Shrinkages,  curves  of  resistances,  and  compressions. 

(4820-^91.) 


breech  lockecL  ready  for  firing, 
movements  of  block  and  toay 
obturator,  etc. 
face  plate  and  rotating  gear. 
tray  and  roUers. 


t 
^ 
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Sepcri  of  WupectiUm  of  HS-ineh  B,  L.  riJU  («(mZ),  No,  i,  fnanufoLctured  at  the  WatervUei 
Anmdl,  %nder  oraer$  of  the  Chief  of  Ordnanoe,  U,  8.  Armyy  dated  July  S,  1889. 


I  glTcn  in  inohes,  unless  otherwise  expressed.    Wliere  no  sign  is  prefixed  to  the  figures 
fivVB  in  toe  oolnmn  of  allowed  Tariations  the  donble  sign,  pina  or  minns,  will  be  understood.  J 


Snbject  of  measurement. 


Total  length  of  gun  orer  all,  breech  closed 
Lengtb— 

Fnmi  mnsilB  to  first  step 

from  moaale  to  second  step 

From  mnasle  to  flront  of  trunnion  hoop 

Ttouk  mnai^e  to  axis  of  trunnions 

Fknm  breeoh  to  axis  of  tmnniimit 

Of  tmnnSoa  hoop 


Of  tnuiniona 

Ofrirabaaea 

Of  tube,  total 

Of  true  bore,  oylindrical. 

Ofoonioalbore 

Of  rifling 

Of  ohamMr  slope. 


ri«rht 


Jleft 


Of  powder  chamber,  cylindrical 

Of  gaa-^ieek  seat 

Of  bore  from  front  of  spindle,  breech  dosed  . 

Of  breech  recess 

Ofthreadln  breech  recess 

Of  spindle,  total 

Bstween  front  faces  of  spindle  and  breech-block. 

Of  braechblock,  handles  excluded 

Of  thread  on  block,  top  line 

Of  jacket,  total 

Of  Choopa,  total 

Of  Dhoopa,  total 

Of  Alioopa,total 

OfBhoopa,  total 

Dtstaaea  between  riibbases,  out  to  out 


Of  true  bore,  across  lands 


Ofeo■llealbor^rear 

Of  gaa-okeck  seat,  rear 

Of  breeeb  recess  m  slots 

Of  breech  recess  at  bottom  of  threads 
Of  breech  recess  at  top  of  throadA  — 

Of  breechblock  in  slots 

Of  breechblock  at  bottom  of  threads  . 

Of  breaehblock  at  top  of  threads 

Of  head  of  spindle,  maximum 

Of  slsm  of  spindle 

Of  powder  chamber 

Of  Tmt  in  spindle 

Of  Tent  in  copper  boahing 

FHeb  of  thread  in  nreeoh 

KoBber^ 

Of  seetors  In  breeoh 

Of  rilling  grooves  and  lands,  each  — 
Width— 


Of  jcroores. 
OfUuida... 


Dsnlh  of  groorea. 

Twktof^ling— 

At  offgin,  one  tvm  in  calibers  t 

At  M  mchea  from  muasle,  calibers ; 
on  exterior  of  tube :  § 

Iteeecfa  to  first  shoulder 

VlTBt  to  second  shoulder 

Beoond  to  third  shoulder 

TUid  to  fonrth  shoulder 

Fonrth  to  fifth  shoulder 

Fifth  to  sixth  shoulder 

Sxth  to  seventh  shoulder 

flerenth  to  eighth  shoulder 


Dimensions. 


Prescribed. 


440.000 

16L000 

250.000 

281.600 

292.000 

148.000 

21.000 

8.500 

8.600 

1.000 

410.800 

279.000 

48.000 

327.000 

18.000 

66.750 

8.760 

408.000 

18.000 

16.600 

28.260 

7.250 

24.750 

17.660 

173.450 

261.750 

11L500 

176.200 

153.400 

40.800 


12.000 

12.060 

14.600 

17.020 

16.006 

16.245 

16.170 

16.210 

16.060 

14.150 

4.060 

3.050 

14.200 

0.200 

0.100 

1.100 

4 
72 

0.3736 

0.150 

0.060 

50 
25 

17.000 
20.400 
22.000 
22.500 
21.600 
2L000 
20.400 
10.800 


Actual. 


440.000 

160.060 

258.050 

281.480 

201.060 

148.000 

20.706 

8.501 

8.500 

1.000 

416.203 

270.000 

48.000 

827.000 

18.000 

66.750 

8.750 

407.000 

laooo 

16.600 

28.250 

7.250 

24.761 

17.650 

173. 450 

261.678 

111.436 

176.104 

163.304 

40.820 

512.000> 
)  12. 001 5 
12.060 
14. 403 
17. 0175 
16.003 
16.243 
16.162 
16. 202 
16.060 
14.148 

4.060? 

8.0605 
14.2036 

0.200 

0.100 

LlOO 

• 

4 
72 

0.3736 

0.150 

0.0506 

50 
25 

17.000 

20.400 

21.0056 

22.406 

21.600 

20.0005 

20. 80075 

10.7006 


Variations. 


Allowed.      Actual. 


0.10 

0.05 
0.06 
0.05 
—0.06 
+0.06 
0.01 
0.01 
0.01 
0.02 
0.05 
0.05 
0.05 
0.05 
0.025 
0.02 
0.02 
0.05 
0.01 
0.02 
0.02 
0.02 
*  0.01 
0.02 
0.03 
0.03 
0.03 
0.03 
0.03 
0.04 

-1-0.003 

+0.003 

(*) 

+0.005 
0.002 
0.002 

—0.005 
€.002 
0.002 
0.005 

0.002 

0.003 
0.002 
0.002 


0.002 

0.002 

+0.003 


0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 


—0.040 
—0.050 
—0.020 
—0.040 

0 
—0.026 
+0.001 

0 

0 
—0.007 

0 

0 

0 

0 

0 

0 
.-.0.001 

0 

0 

0 

0 
+0.001 

0 

0 
—0.072 
—0.065 
—0.006 
—0.006 
+0.020 

+0.001 

0 

—0.0070 

—0. 0025 

—0.002 

—0.002 

—0.008 

—0.008 

0 
—0.002 

0 

0 
+0.0035 

0 

0 

0 

0 
0 

0 
0 

+0.0005 

0 
0 

0 

0 
—0.0045 
—0.004 

0 
—0.0005 
—0.00025 
—0. 0005 


{: 


*  To  fit  ganga 
flnoresaing. 

*  TTniform  «i  mnxsle. 

\  The  neaanrementa  entenxl  here  are  the  interior  dUmeWr*  Qf  Jsoketi  eto*^  W|WI)  O^Ter  V^sm  H)^ 
»**Mfiii  of faik^  Kw  «^  amomit  of  ffhrinkygBi 
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Jiepart  of  inspeoHon  of  l£'inch  B.  L,  rifie  {•Uel)y  No.  i,  tHo, — Coiitinaed. 


Babjeet  of  measurement. 


Diameters  on  exterior  of  tabe— Continned. 

Eighth  to  ninth  shoulder 

Ninth  to  tenth  shoolder 

Tenth  to  eleventh  shoulder '. 

Eleventh  to  twelfth  shoulder 

Twelfth  to  thirteenth  shoulder 

Diameters  on  exterior  of  Jacket:  * 

Breeoh  to  first  shonidw 

First  to  second  shoulder « 

Second  to  third  shoulder  (locking  recess)  — 

Thhrd  to  fourth  shoulder 

Fourth  to  fifth  shoulder 

Fifth  to  sixth  shoulder  (looking  recess) 

Sixth  shoulder  to  mussle  end 

Diaroeter  on  exterior  of  A  hoopst 

Diameters  on  exterior  of  C  hoops :  1 

HtuBsle  of  {acket  to  first  shoulder 

First  tcseoond  shoulder 

Second  to  third  shoulder,  and  to  end  of  D  row 
Diameter— 

Of  trunnion  hoop,  exterior 

OftnmoJon. f^^' 

Of  gun  over  reinforce,  Mcterior 

Of  gnn  fai  front  of  tnumion  hoop 

Of  gun  in  front  of  A  hoops 

Of  gun  in  front  of  D  hoops 

Of  gnnatmuBsle,offroniid 

Axis  of  tmnnimis  above  (below)  axis  of  gun 


-^eights- 

Of  translating  roller  and  crank 

Of  breech  block 

Of  console 

Of  hinge  pin 

Of  spindle 

Ofgas^heok  cups  and  pad 

Of  washers  and  nuts 

Ot  gun  without  fermeture 

Total  weight  of  gun 

Preponderance  at  face  of  breech,  gun  oomplete 
Weight  of  revolving  orank  and  securing  latch . . 


Dimensions. 


Prescribed. 


lo.aoo 

18.500 
17.800 
17.400 
17.100. 

82.800 
88.000 
83.640 
88.000 
86.100 
28.600 
28.600 
89.400 

28.000 
27.600 
28.400 

47.800 
14.600 
14.600 
46.260 
48.600 
80.500 
21.400 
20.600 
0 

Powndt, 


U6,480 
0 


Actual. 


10.201 

18.6005 

17.7905 

17.402 

17.100 

82.8016 

33.00176 

83.640 

83.609 

35.10026 

28.48976 

28.69976 

89.89925 

28.8995 
27.6006 
26.8895 

47.829 
14.600 
14.499 
46.248 
43.598 
36.493 
96.408 
20.686 
0 

PwmdM, 

82 

1,185 

228 

71 

17 

113,168 

115,046 

0 

IS- 


Yariations. 


Allowed.      AotoaL 


0.01 


a  01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
9.01 

0.01 

aoi 

0.91 


0.01 

aoos 

0.006 

0.01 

0.91 

0.01 

0.01 

0.91 

Potmdf. 


+0.001 
+0.0006 
—9.0006 
+0.002 
0 

+0.0016 
+9.00175 

0 
-4).  001 
+0.00025 
—0.00025 
—0.00025 
—0.00075 

—0.0005 
+0.0005 
—0.0005 

+0.029 

9 
—0.901 
—0.007 
—0.002 
— 0.007 
+0.008 
+0.036 

9 

PowMto. 


4,434 
0 


*  Interior  diameters  of  A  hoops,  etc. 
t  Interior  diameter  of  B  hoopn,  etc 
X  Interior  diameters  of  D  hoox>s,  etc. 
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Marks  on  finished  ^nn:  12-inoh  No.  1;  weight,  51i  tons  115.046  pounds.  L.  L.  B., 
inspector.    Watervleit  Arsenal,  1891. 

Msterial  (designated  by  the  marks  of  the  inBpectors  of  nmterial) :  Steel  forgings 
maDofustnred  by  MidTsle  Steel  Company,  except  where  marks  are  inclosed  in  paren- 
theses, which  were  mannfactmed  by  Schneider  &,  Co.,  Le  Crensot,  France.  Tube 
(12R,1T):  jaoket(12B,lJ).  Hoops:  Ai(12B,lAi);  A«  (TH),12B1;  Ai,12B,l 
A,:  A„12BiA4;Ai,12B,Aa;  B,  (TH)  (12  B,  TH);  ft,12B,B,;  B„12B,  B,;  B4, 
12R(B«:  B»,12BB6;  Cul2BiCi;  Ct,12BiC«;  C3, 12B1C3;  C4, 12B1C4;  C6,12Bi 
C»;  C«,  12  Bi  C«:  Ct,12BiC^:  Di.12BiDi:  Ds.12BiDs;  I>s,12BiDs.  Breech  parts: 
Bul2B,  Bu:  BP  (cast),  12  B,  BP;  BB,  12  B,  BB:  SP,  12  B,  8P;  GC,  12  Bi  (JC;  HP, 
12 R,  HP:  BB,  12  Bi  BB;  TrB,  12  B,  TrB;  Pn,  12  B  Pn. 

I  certir^  that  the  foregoiiig  report  is  correct,  and  that  the  12-inch  rifle  therein 
specified  has  been  accepted  by  me  as  conforming  to  the  standards  as  to  dimensions, 
quality  of  material,  and  character  or  workmanc^p  prescribed  by  the  Ordnance  De- 
partment. 

Date  of  ini^ection  May  26,  27,  and  28, 1891. 

Lawrbnoe  L.  Bbuvf, 
Copfatfiy  Ord.  DepU,  U»  8,  Arwu/jf,  Inapeetcr. 

WAB  91— VOL  in ^13 
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Summary  of  effecU  of  Bhrinkage  of  ISAnek  B,  X.  r\IU  («to0l),  Vo,  /, 


Section  H  of  gun. 


Dedgnatioii. 


I. 


Breech  recess. 


II. 


Breech  end  of  tube. 


m. 


Powder  chamber. 


IV. 


Powder  chamber  to 
txunnion  hoop. 


V. 


Trunnion  hoop 


VI. 


Shoulder  of  Jacket. 


vn. 


Mozale  of  Jacket 


Limit«,  dis- 
tance from 
breeoh. 


Inchet, 

a) 

0-19.7 


10.7-26.7 


2«.7  -98.2 


98.2  -132.7 


132. 7  -153.  7 


153.7  -162.7 


162.7-176.7 


Diameters  of  Jacket  or 
hoope. 


Exterior. 


I 


IneheB. 
(2) 

89.52 
46.88 


84.26 
89.62 
46.37 

84.26 
89.67 
46.88 

84.25 
89.53 
46.38 

34.25 
89.51 
47.78 


28.71 
85.2 


I 


(3) 

89.40 
46L25 


83.6 
89.4 
46.85 

88.6 
89.4 
46.25 

83.6 
89.4 
46.25 

88.6 
89.4 
47.8 

86.1 
43.6 

28.6 
85.1 
42.0 


Inte- 
rior. 


I 
I 


Ifuh- 

M. 

(a) 

582.8? 
^88. 6  J 

89.4 


20.4 
88.6 
89.4 

22.0 
83.6 
89.4 

22.0 
83.6 
46.25 

22.0 
88.6 
89.4 

22.0 
86.1 

22.0 
28.6 
85.1 


Shrinkages. 


& 


(5) 

2d.. 
8d.. 

iBt. 

2d.. 
8d.. 

Ist. 
2d.. 
3d.. 

Ist. 
2d.. 
8d.. 

Ut. 
2d.. 
3d.. 

l8t. 

2d.. 

1st. 
2d.. 
8d.. 


(ft) 

L4601 
L0224 


Prescribed. 


1 


0.6845 
1.4601 
L2259 

0.7314 
L4691 


8 

I 


Inch, 
aXb 

50.0480 
^0494 

0.0408 


0.0162 
0l0494 


L2259    0.0483 


a7344| 

L4601 

L2259 

0.7844 
1.4691 
L0565 

0.7844 
1.4294 

0.7344 
1.0707 
1.8574 


i 

> 

o 

5 


0.0162 
0.0404 
a0483 


0.0162 
0.0494 

o.oa6 


0.0162 
0.0306 
0.0476 


(8) 

+0.002 
-4^001 

5+o.ooi> 

{-6.0025 


;+0.002> 
»-4).O0U 
+0002^ 
— O.00U 
;+O.00l) 
>-0.002( 


+0.1W2? 

-4>.00h 

+0.002^ 

— 0.001  \ 

+0.001/1 

—0.002) 


+0.0021' 
1-4).  001) 
)+0.002^ 
>_4).00n 

1+0.  oon' 

»-0.0025 


f +0.002/ 
-4).00U' 
>+O.0O2/ 
^— 0.00h 

i-H-oei/ 

»— O.002\ 


I 

+0.002/1 
-«.001M 

;+«.ooiy 

-0.002f 


+0.002/ 
'— 4).001S' 

+O.00H 

-O.002) 
+0.001J 
-4).0O2s 
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«l  Armff  Gun  Factory y  WaUvrliet  Arsenal,  June  5,  1391, 


(BMMUnd). 


Diameters  of  bore. 


Before 
•hiinkage. 


i 

■    1 


Intk. 

§ 

I 

O.M83( 

0M»$ 


I 

o.otn 
o.om 

0.0161 
OOIM 
0.M13 

U0161 
O.MK 
4M» 


P.cL 

c 

m.b 
96. 


Inek, 
i.b 


r-0.0008 
.0015 


2—0. 


•912—0.0001 
9e.4Uo.OOO6 
97. 51—0.0012 


0001 

lOOiOl    0.0000 
0010 


99.4-^ 


100. 
10L4I 


5+0. 


M.0144    lOL 

qloiss 


<>01«5 


1013 


0001 
0001 
+O.0006 


5+0. 


1.0002 

190.71+0.0002 

+0.0009 


I 


0.0164 

|0.oni 

QiOM7 


101. 8+0. 0003 
912—0.0009 


lOL  5 +0.0002 
102.  tt+0. 0006 
102.3+0.0011 


m. 
(13) 

17.0 


14.2 


14.2 


12.06 


12.02 


12.0 


12.0 


o 
< 


16.2100 


14.0979 


14.0082 


11.748 


11.748 


11.748 


11.748 


After 

shrink' 

age. 


13 


Inehes. 


16.20160, 
16.1975 


0.0125 


14.08090 

14.0815 

14.0777 


14.0879 
14.0796 
14.0758 

11.7397 
11.7342 
11.7208 


11. 7428 
11.7368 
11.7333 

U.7428 
U.7343 

11.7434 
11.7367 
11.7305 


Compression  of  bore. 


Actual. 


^ 


Inch, 


1.0084 
41 


L0060 
84 


0.0202 


0.0103 
84 
37 


0.0224 


0.0083 
55 
44 


0. 0182 


0.0052 
60 
36 


0. 0147 


0.0052 
85 


0.0137 


0.0046 
67 
62 


0.0175 


I 


Thou- 
tandtha. 

d 


0.771 


1.433 


Computed. 


f 

0.0060 
53 


Inch, 
/-- 


"a.h 

0.0079|+0.0005 

61  —0. 0010 


0.0133  0.0130—0.0005 


0.00720.007l|+0.0000t 
.0020 
.0013 


66 


52 


1.580 


0.0188 


0.0072 
65 
52 


0.0186 


0.0072 
65 
61 


0.01890.01881+0.0036 


0.00570.0067 


52 


52 


Varia- 
tion 
from 

actual. 


IneK 

.    ^  e 


64+0. 


61-0. 


+0.0016 


+0.0031 
+0. 0019 
-0.0014 


+0.002C 
+0.0003 


42        43' -i  0.0001 


1.550  0.01510.0152 


L261 


0.0057 


0.0151 


0.0059 
64 


0.0057 


-0.0005 
521  5214  0. 0008 
42        44—0.0009 


0.0153 


0.0060 
63 


1.1660.0123,0.0123 


0.0042 
49 
62 


0.0043 
60 
53 


1.4900.0143,0.0146 


/|U.  va«o. 


HO.OOUO 


—0.0006 


-0.0008 
+0. 0022 


— 0. 0014 

+0.0003 
+0.  0017 
+0.  0009 


+0.0029 


Estimated,  includ- 
ing initial  tension  for 
cast-iron  steel-hoopett 
mortars. 


Pound*  per  iquarc  in. 


*  Initial  tension  sero.    Hodnlns = 30,000,000  ponnda. 


23,100 


43.000 


47,700 


40,500 


87.500 


35,000 


44,700 
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Summary  of  effects  of  shrinh4ige  of  IS-inch  B,  X.  rifie  (sted),  So  1, 


Sections  of  gnn. 


DeBignation. 


Ym.    'BfMe  of  D-hoops 


VIII«m6 


IX. 


IX  tub. 


X  anU. 

X. 

XI. 
XII. 
XIII. 
XIV. 

XV. 


Middle  of  Dhoopa 


LimitA,  dis> 

tanoe  nroiu 

breech. 


Ineha. 
0) 

175.7  -214.0 


214.0  -241.2 


End  of  Dhoops. 


241. 2  -263. 2 


Extreme  end  of  I)-lioop8  203. 2  -274. 2 


Diameters  of  jacket  or 
hoops. 


Exterior. 


1 

o 


Inches. 
(2) 

27.71 
36.2 


20.53 
33.35 

26.61 
32.0 

26.51 
tapered 


Base  of  Hiiiglo  row  of  274.2  -282. 45  tapered 

hoopin*;. 
Joint  of  lioopH  C5  and  C« . 
Jointuf  hoopH  V^  and  C, . 
Joint  of  hoopH  C7  and  i^ . 
Jointuf  hoopH  C«  and  C^ . 
Joint  of  hoopH  C9  and  C 10  - 
Muzzle  of  gun 


282. 45-313. 45 
'3i:j.  45-342. 45 
342. 45-:n  1.45 

37i.4:»-:rj9.45 

399, 45-421. 45 
■421.45-435.2 


26.26 
24.65 
23.55 
22.45 
21.53 
20.7 


Jneket. 
(3) 

27.0 
86.1 


26.4 
33.255 

26.4 
31.9 

26.4 
tapered 

tapered 

26.689 
24.636 
23.464 
22.303 
21.427 
20.6 


Inte- 
rior. 


I 
I 


Inch- 
ed. 

(•) 

21.6 
27.6 


21.6 
26.4 

21.0 
20.4 

20.4 
26.4 

20.4 

19.8 
10.2 
18.6 
17.8 
17.4 
17.1 


Shrinkagea. 


%4 

9 


(5) 

1st. 
2d.. 


1st. 
2d.. 

1st. 
2d.. 


lat 
2d. 

Ist 

Ut 
1st 
Ist 
Ist 
Ut 
Ut 


Prescribed. 


-3 

5 


ThOUr 

$andtht, 
(ft) 

1.41761 
1.2011 


1.4176 
1.2011 

1.3471 
1. 1397 

L0971 
L1807 

1.0071 

1.0971 
1.0202 
0.0660 
0.0363 
0.8962 
0.8621 


Inch, 

0.0906 
0.0330 


I 

o 


Inch. 

(8) 

;-i-o.oo2/' 

►— o.ooh. 
: +0.001  {I 


<••«*»  a:S!i! 


0.0S17 


0.0283 


+0.001^ 
002^ 


; +0.002? 
-0.00K 


0  0300^+^-**^^ 


0.0224 
0.0300 

0.0224 

0.0217 
0.0196 
0.0178 
0.0167 
0.0156 
0.0147 


+0.001^ 
— 0.002SI 
+0.001/ 
-O.002> 


+O.008 

+0.003 
+0.U03 
+0.003 
+0.003 
+0.003 
+O.003 


The  diameter  32". 8  extends  for  7".0  inches  from  breech  of  Jacket. 

XoTBs  IN  Beqard  to  Mean  Values  of  Actual  Shbinkages  and  Comphkssiohb  of  Bobs. 
Columns  e  and  e,  taken  from  Form  40  E. 

SHBUrKAGKS. 

Section  II Tliird  shrinkage,  omit  3".0  for  conical  surface. 

Section  IV.— Third  shrinkage,  omit  2".0  for  conical  surface. 

Section  VII.— First  Hhrinkage.  omit  3".0  (171-173)  on  shoulder  of  tube  where  Di  =  22.5  instead  of  2S.0, 
for  which  length  prescribed  S,  —  0".0165  and  actual  Si =0".018.  Second  shrinkage,  include  2".0  (176-177) 
of  Hection  y III  over  the  diameter  28" .6.    Third  shrinkage,  omit  4".0  (173-170)  reduced  alirinlcage. 

Section  IX  »u6.— .Second  shrinkage,  omit  cone  5".0  (209-273)  at  end  of  I)  row. 

Sections  VIII  ettb.,  IX  «ti6.,  and  jS  ante. — There  are  no  computations  for  the  particular  diameten 
oiHrurring  in  these  lengths.  The  second  shrinkage  (relative)  of  section  VIII  extends  over  VIII  ««A- 
The  second  shrinkage  (relative)  of  IX  extends  over  IX  «ti6.,  and  the  shrinkage  (relative)  of  X  extend* 
back  to  X  ante.    They  are  placed  separately  in  the  summary  to  show  actual  measurements  onl; . 

Seci  ION  XIV.— The  conical  shrinkage  surface  (423-435)  is  Included,  ftssnmlng  tlie  average  values  for 
the  remainder  of  the  section. 
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at  Armif  (tnn  Factorifj  IVateiTlief  Arsenal,  June  5,  1S91 — Contiiniod. 


Shrinkages,   actual 
(mettored). 


!    Z 


'ft 
•  & 

I  •►•■a 

11 


iHtk. 

Q.OOId 


O.0906 


P.et. 

a:? 


104.6+0. 
96.4 


4)0307 
O.Q902 


4U9i3 

00946 

H.0259 
u.iriil 

«l  'tlKT 

«  0175 


108L5 
100.7 


a 

o 


IfwA. 


OOU 
OOlfi 


+0.0017 
-0.0012 


Diametero  of  bore. 


Before 
ahrinkage. 


hi 


JnM- 
(12) 
12.0 


12.0 


+0.0024   12.0 
+0.0002 


+0.0019 
+0.0006 


12.0 


P 

O 


d 

11.748 


11.748 


11.7481 


11. 7485 


+0.0022   12.0  11.7485 


11.7486 


110.2+0.0022   12.0 
1118+0.0025,  12.0 
116.8+0.0030;  12.0   11.7490 
1 1 1. 9  +0. 0020   12. 0   11. 7497 
114.2+0.00221  12.0 
119.1+0.0028  12.0 


After 
shrink- 
age. 


"a 

a 


Jncku. 


Ck>Dipros8ion  of  bore. 


Actual. 


ee 


Inch. 
e 


11.7300  0.0090 

I 
11. 7321 


■*-> 
at 

4i 


Computed. 


sandOut.  inch. 


0. 0081 
61 


«  . 

sg 

1« 

*^ 

_  a 

B-C 

ojra 

u  a 

PC( 

Inch. 

f  V 

a.b 

0.0085 

58 

Varia- 
tiou 
from 

actual. 


0.0159 


11. 739G  0.0084 


11. 7328 


66 


0. 0152 


11.7398  0.0083 

I 
11.7339         59 


1.354,0.0142  0.0143 


Inch. 

+0.0005 
+0.0011 


EstiinattMl,  iuclml- 

ing  initial  t^-iiMun  fur 

ca8t-in>ii-.sti>i'l-1ioopeil 

luorUrs. 


+0. 0016 


1.294' 


0.0142      1.209 


11.7413  0.0072 
11. 7300.        63 


0.0073 
49 


0. 00791+0. 0004 
49  +0. 0010 


0.0122  0.0128 


0.0125       1.064 


I 


11.7192  0.0093       0.791 


11.74080.0078 
11.74881  11.7417  0.0071 
11. 742110. 0069 
11. 7436  0. 0001 
11. 7437t0. 0063 
11.7444 


11.7500 
11. 7503 


0.0059 


0. 664  0 
0. 604|0 
0.586  0 
0. 518  0 
0. 635  0 


0.501 


0067  0. 
00610. 
0058  0. 
0057,0. 
0052  0. 


0074 
0069 
0OC7 
0064 
0059 


0.  0048,0. 0057 


+0. 0014 


Pounds  per  sqvare  in. 


4<^600 


38,800 


80,300 


+0.0004 
+0. 0002 
+0. 0(K)2 
— 0.  0003 
+0.0004 
+0.0002 


31,900 

2;^,  TOO 

19, 930 
18, 120 
17,  m) 
15,  .'>40 
16.050 
15,030 


*  Initial  ten.siou  zero.    Modulus  =r  UU.UM.UOu  ]M»uiiila. 

COMPKESSIONS  OF  BORE. 

Sectioxs  in  and  IV. — Omit  tlie  length,  91-108,  over  front  slope  of  powder  chamber  not  measurcMl  f«>r 
f'fitDprwaioit. 

SKTiaH  VI. — The  increase  of  compression  due  to  a^ssemblage  of  trunnion  hoop  which  extends  over 
thU  aeetioB  is  added  to  the  compression  under  second  shriuka;;;e. 

•SlcnoN  Vn. — Omit  4".0  (173-176)  under  third  shrinkage  (hoop  H,),  because  of  the  arbitrary  reduction 
of  Mhrinkace  made  in  that  length. 

i^ccnoM  vm. — The  increase  of  compression  as  noted  for  section  YI  is  added  to  that  under  thiixl 
ibrinkage 

^mUMTs  X  anU  and  X.— The  increase  of  compression  due  to  assemblage  of  D^  which  extends  over 
^  swIioB  is  added  to  the  compression  under  shrinkage  of  C  hoops. 

Lawrkncb  L.  Bbttvf,        ^ 
Oaptaifit  Ord.  Dept.,  U.  8.  Army^  Intpeetor.  ' 
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PLATE  IV. 
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41 
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COKSTBUCJlOir  REFOBT  OF  It-INCH  B.  L.  MOBTAB,  STEEL,  NO.  1  TYPE; 
BT  CAPT.  LAWBBNCEL.  BBUFF,  OBDNANCE  DEPABTMENT,  17.  S»  A. 

(Seven  plates.) 

This  mortar  was  mannfactored  at  the  Army  Gun  iFactory,Watervliet 
Arsenal,  N.  T. 

Work  on  tke  mortar  was  begun  September  23, 1890,  and  it  was  com- 
pleted June  25, 1891.    Total  time,  10  months  2  days. 

FOBOIN6S. 

r 

These  were  all  of  American  steel. 

DBSOBIPTION  OF  THE  MOBTAS. 

The  mortar  is  composed  of— 

One  tabe. 

One  Jacket, 

Two  C  hooiM,' 

One  D  hoop. 

Three  A  hoops, 

One  base  ring  >    ,        , 

One  copper  packing  ring,  and  the  varlons  parts  of  the  breech  mechanism. 

The  interior  tube  is  enveloped  by  the  jacket  and  the  C  hoops.  Tlic 
tube  is  inserted  into  the  jacket  from  the  rear,  as  in  the  8-inch  guns, 
and  abuts  against  a  shoulder  on  the  forward  part  of  the  jacket.  There 
is  a  corresponding  shoulder  on  the  tube.  These  shoulders  prevent  any 
forward  movement  of  the  tube.  The  base  ring  is  screwed  into  the  rear 
end  of  the  jacket,  and  carries  at  its  front  end  a  copper  packing  ring, 
which  is  compressed  against  the  rear  tube  by  screwing  in  the  base  ring 
nnder  heavy  pressure.  This  arrangement  prevents  any  rear  motion  of 
the  tube.  The  base  ring  is  held  in  place  and  rotation  prevented  by 
three  coupling  pins,  which  are  halved  into  the  jacket  and  base  ring. 
The  base  ring  carries  on  its  interior  surface  the  slotted  screw  thre^ 
for  the  breechblock. 

The  O  hoops  extend  from  the  front  end  of  the  jacket  to  the  muzzle  of 
the  tube,  a  distance  of  71  inches,  Gi  hoop  being  in  contact  with  the 
jacket.  Both  the  0  hoops  are  stepped,  the  diameters  of  Oi  being  19.50 
and  18.80  inches,  and  of  O2, 18.80  and  18  inches.  The  diameter  of  the 
tube  is  thus  reduced  gradually  from  20  inches  under  the  jacket  to  18 
inches  at  the  muzzle.  The  thickness  of  the  tube  over  the  powder  cham- 
ber is  3.76  inehes  and  at  the  muzzle  3  inches. 
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Tlie  tube  has  the  following  shoulders: 

Under  the  jacket^  depth  0.25  inch. 
Under  Ci  hoop,  depth  0.35  inch. 
Under  Ca  hoop,  depth  0.40  inch. 

All  the  joints  between  hoops  are  plain  abutting  joints. 

The  Di  hoop  rests  against  a  shoulder  on  the  exterior  front  end  of  tlic 
•jacket,  and  envelops  part  of  the  front  end  of  jacket  and  the  rear  end 
of  Ci  hoop.    Its  length  is  18  inches.    Its  interior  is  cylindrical. 

The  A  hoops  extend  in  the  order  of  their  numbers,  from  a  shoultltT 
at  the  rear  end  of  Di  hoop  to  the  rear  of  the  mortar,  a  distance  of  (>S.r>o 
inches.  Ai  hoop  is  the  front  hoop,  and  the  hoops  are  all  cylindrical  on 
the  interior.  Ai  hoop  envelops  the  rear  of  Di  and  the  jacket;  the  others 
envelop  the  jacket. 

On  the  interior  of  the  mortar  at  the  rear  the  screw  thread  is  cat  iu 
the  jacket  for  the  base  ring,  as  previously  explained. 

At  the  rear  end  of  the  tube  is  the  gas-check  seat,  its  total  lengtb  be 
ing  2.875  inches.  The  powder  chamber  is  12.50  inches  in  diameter  and 
20.20  inches  long,  measured  from  the  front  of  the  obturator,  breecli 
closed.  This  chamber  is  joined  to  the  rifle  bore  by  a  conical  8lo|)e  4.2i» 
inches  long.  The  front  part  of  this  slope  forms  the  seat  for  thpbjiud  of 
the  projectile.  From  the  front  of  this  sloi)e  the  toi)s  of  the  lands  of  tbt* 
rifling  are  made  conical  for  a  length  of  30  inches,  the  diameter  at  the 
rear  being  12.07  inches  aiid  in  front  12  inches. 

THE  BREECH  MECHANISM. 

The  breech  mechanism  is  composed  of  the  following  principal  parts: 

The  breech  block. 

The  obturator. 

The  face  plate  or  banjo. 

The  tray. 

The  hinge  block. 

The  rack. 

The  catch. 

THE  BKEEOHBLOCK. 

Attached  to  and  forming  iiart  of  it  are — 

The  threaded  sectors  (3). 

The  slotted  sectors  (3). 

The  guide  grooves. 

The  bore  for  spindle  and  nuts  of  obturator. 

The  slot  for  face  plate  or  banjo. 

The  holes  for  screw  bolts  for  banjo. 

THE  OBTITRATOE. 

The  principal  parts  are — 

The  spindle. 

The  front  cup. 

The  rear  cup. 

The  pad. 

Two  steel  antifriction  washers. 

Two  bronze  antifriction  washers. 

One  spring  washer. 

One  obturator  nut. 

One  locking  nut. 

The  vent. 

The  vent  bushing. 

The  primer  seat. 
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THE  FACE  PLATE  OS  BANJO. 

ThiB  plate  is  attached  to  the  rear  face  of  the  breechblock  by  five 
sirew  bolts  and  a  transverse  dovetailed  slot,  and  it  carries  many  of  the 
working  parts  of  the  breech  medianism.  In  its  general  shape  it  is  a 
circular  disk  of  steel,  having  the  same  exterior  diameter  as  that  of  the 
breechblock.  One  oiameter,  however,  is  prolonged  in  a  vertical  direc- 
tion, giving  a  radial  arm  which  carries  the  meclmnism  for  rotating  the 
block,  and  which  gives  to  the  plate  the  general  shape  of  a  banjo,  whence 
the  name. 

The  central  portion  of  the  bapjo  is  bored  ont  to  the  same  taper  and 
size  as  the  opening  in  the  breech-block  for  the  reception  of  the  spindle 
uud  nuts  of  the  obturator,  and  forms  a  continuous  opening  with  that  of 
the  breech-block.    The  accompanying  plates  show  the  details. 

Attached  to  and  forming  part  of  the  banjo  are — 

Th«  central  opening. 

The  radial  arm« 

The  holes  for  screw  bolts. 

The  guide  grooves. 

The  slot  for  translating  stud. 

The  translating  stud. 

The  handle. 

The  slot  for  vent-closer. 

The  vent-closer. 

The  bnshings  for  upper  and  lower  gear  Journals. 

The  lock  for  rotating  crank. 

The  hole  for  journal  of  rotating  crank. 

The  hole  for  rotnting-gear  Journal. 

The  mortise  for  rotating  gears. 

The  rotating  gears  (3). 

The  rotating  crank. 

The  nut  for  rotatin£  crank. 

The  rotating  device  works  as  follows  (see  plate)  t 

On  the  upper  journal  in  the  mortise  at  the  end  of  the  radial  arm  of 
tlie  baiyo  there  are  two  gears,  one  of  them,  the  larger,  inside  the  mor- 
tise, the  smaller  outside  and  at  the  front.  On  a  journal  directly  below 
this  is  a  third  pinion  in  gear  with  the  larger  one  above  it.  On  the  rear 
fiid  of  th'is  lower  journal  is  the  rotating  crank.  When  the  breech  is 
rlosed  the  upper  small  gear  enters  a  rack  upon  the  rear  outer  face  of 
tlie  breech  and  the  teeth  become  engaged.  A  rotation  of  the  crank 
causes  the  motion  to  be  transmitted  through  its  gearing  to  the  rack 
and  pinion  and  moves  the  radial  arm  of  the  banjo,  and  with  it  the 
breechblock  to  the  right  of  1^  as  the  case  may  be. 

The  vent-closer  works  in  a  slot  in  the  baiyo,  and  its  upper  end  has  a 
projecting  stud  which  moves  in  a  groove  cut  in  the  rear  face  of  the 
breech  of  the  mortar.  This  groove  is  concentric  with  the  bore  till  near 
tlie  end  of  the  rotation  of  the  block  in  closing,  when  it  becomes  eccen- 
tric and  causes  the  vent-closer  to  rise  and  uncover  the  vent.  It  is  made 
ill  two  parts,  connected  by  a  screw,  so  that  it  can  be  readily  remove<l. 

The  lock  for  the  rotating  crank  is  intended  to  hold  the  crank  in  its 
proper  position  when  the  breech  is  closed,  and  to  prevent  any  rotation 
of  the  block  in  firing.    It  consists  of— 

The  housing. 
The  nnt. 
The  stad. 
The  spring. 

Its  action  will  be  seen  by  examining  the  detailed  drawing. 
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THE  TRAY. 

Attached  to  or  forming  part  of  it  are — 

Two  guide  rails. 

Secess  for  translating  roller. 

Thread  in  recess  for  roller. 

Slot  for  translating  stud. 

Cap  for  fix>nt  end  of  recess  of  translating  roller. 

Tray-latch  recess. 

Hole  for  spring  lock. 

Latch-bolt  recess. 

Hinee-pin  hole. 

Catch  for  securing  latch. 

Translating  roller. 

Translating  crank  and  nnt. 

Tray  latch. 

Latch  bolt. 

Spring  look  for  latch. 

Hintfepin. 

Handle. 

The  translating  crank  differs  from  that  in  nse  on  the  8, 10^  -and  12 
inch  gnns  in  having  a  spring  joint  by  which  the  handle  can  be  turned 
up  against  the  crank,  and  thus  allow  the  increased  elevation  required 
without  striking  the  carriage. 

THE  HINGE  BLOCK. 

As  there  is  no  breech  plate  in  the  mortar  the  tray  is  carried  by  a 
hinge  block  which  is  let  into  the  rear  face  of  the  breech  and  secured  by 
dovetails  and  by  four  screw  bolts.  The  recess  for  the  side  latch  is  mado 
in  the  hinge  block,  and  the  side  latch  is  held  by  a  pivot  passing  through 
the  hinge  block. 

THE  BACK. 

This  is  of  steel,  and  is  let  into  the  outer  rear  face  of  the  mortar,  a 
groove  being  cut  out  for  it.  The  teeth  of  the  rack  are  on  the  interior, 
and  hence  a  cut  is  made  below  it  in  the  breech  to  allow  the  gear  of  the 
banjo  to  enter.    (See  plate.) 

THE  OATOH. 

This  is  screwed  into  the  rear  face  of  the  breech  and  held  in  addition 
by  two  screw  bolts.  The  tray  latch  engages  in  it  when  the  tray  is 
swung  around  to  close  the  breech,  and  it  thus  acts  as  the  catch  does  iu 
the  8, 10,  and  12  inch  guns. 

THE  AOTION  OF  THE  BBEEOH  MEOHANISIT. 

This  has  already  been  fully  explained  for  the  8-inch  gun,  and  is  ex- 
actly the  same  for  the  mortar,  except  that  the  block  is  rotated  by  means 
of  the  rack  on  the  mortar,  and  the  gears  on  the  banjo,  instead  of  by 
the  gear  ring  and  gearing,  as  in  the  8-inch  gun. 


PRINCIPAL  DIMENSIONS. 

Diameter  of  bore  across  lands inches 

Nnmber  of  grooves  and  lands,  each do . . 

Width  of  lands do.. 

Width  of  grooves do. . 

Depth  of  grooves do.. 

Diameter  of  powder  chamber do . . 

Length  of  powder  chamber,  breech  closed do.. 


12 

72 
.15 
.3736 
.070 

12.50 

20.20 
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Volnme  of  powder  chamber cubic  inches..  2,636.20 

Leoffth  of  nfled  bore inches..  95.10 

Thiolaiese  of  tube  over  powder  chamber •. . . .  do 3. 75 

Thickness  of  Jacket  over  powder  chamber do 5. 25 

Hiickness  of  A  hoops  over  powder  chamber , do 3. 75 

Total  thickness  of  wall  over  powder  chamber do 12. 75 

Diameter  at  bottom  of  thread  in  breech  recess do 14. 50 

Diameter  at  top  of  thread  on  block do 14.465 

Heiffht  of  thread  on  block do 320 

I*it^  of  thread  on  block do 960 

Length  of  thread  in  breech  recess do 13. 60 

Nnmber  of  threaded  and  slotted  sectors,  each 3 

Exterior  diameter  of  gun  oyer  reinforce inches. .  38 

Distance  between  faces  of  rimbases do 39. 98 

Diameter  of  tmnnions do 12 

Total  length  of  tnbe do 125.625 

Length  of  Jacket  on  tnbo do 54 .  625 

Totia  length  of  Jacket do....  70.125 

Totallength of  G  hoops do —  71 

Total  length  of  D  hoop do 18 

Total  length  of  A  hoops do 68,60 

Length  of  mortar,  axis  of  trunnion  to  breech do 51. 00 

Length  of  mortar,  axis  of  trunnion  to  muzzle do 90. 125 

Tot3  length  of  gun  over  all,  breech  closed do 141. 125 

Weight  of  gun,  complete pounds..  28,971 

Breech  preponaeranoe do 63 

Bifling  a  semicubic  parabola,  one  tai*ii  in  40  calibers  at  origin^  one 
torn  in  20  calibers  at  17.10  inches  from  muzzle-uniform  to  muzzle. 

MECHANICAL  OPEBATIONS  BEFORE  ASSEMBLma. 

Same  as  for  8-incli  gun. 

ASSEMBLIKa  THE  PABTS. 

Same  as  for  8-ineh  gun. 

SHRINKAGES  USED. 

The  accompanying  record,  ^<  Summary  of  effects  of  shrinkage,''  gives 
a  statement  of  the  shrinkages  prescribed  and  applied,  ^pvith  the  varia- 
tions from  the  prescribed,  for  the  several  sections  of  the  mortar. 

COMPRESSIONS  DUE  TO  SHRINKAaE. 

The  same  record  gives  a  comparison  between  the  measured  compres- 
sions and  those  anticipated,  as  computed  from  the  applied  shrinkages,  for 
the  shrinkage  of  each  layer  assembled.  The  comparison  for  total  effects 
of  shrinkage  is  as  follows : 

To^Is  of  oompmritan  between  anticipated  ani  actual  eompres9ian$  of^ore. 


Seetioii  of  mortar. 


Powdar  obamber. 


CaloalAted 
compMMioiL. 


JXJS  Timudon  hoop 

msn 


SbeoldororjMket 

Tooidof  Arow , 

To  end  of  D  TOW 

To  second  ahonlder  on  tnbo . 

Joint  Ci  and  Cj 

Noor  mnsile  of  mortar 


0.01M 
0.0158 

0.01fil 


0.014S 
0.0151 
0.0122 
0.0070 
0.0U62 
0.0066 


Aofcoal 
oompreasion. 


0.0062 
0.0160 

0.0174 
0.0184 

0.0181 
0.0161 
0.0127 
0.0085 
0.0071 
0.0054 


DifferenoQ. 


Jnehe$, 

~4>.0021 
—0.0008 

+0.0021 


-f-0.00S9 
+0.0010 
+0.0005 
+0.0009 
+0.0009 
—0.0001 
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COmXRVCnON  BBPOMT  of  IZ^INCH  B.  L.  MOBTAR,  steel,  no.  1  TYPE; 
BY  CAFT,  LAWBBNCB L.  BBZTFF,  OBDNANCE  DEPABTMENT,  U.  S.  A. 

(Seven  plates.) 

Tbis  mortar  was  manufactured  at  the  Anriy  Gun  Factory, Wat^rvliet 
Arsenal,  N.  T. 

Work  on  tke  mortar  was  begun  September  23, 1890,  and  it  was  com- 
pleted June  25, 1891.    Total  time,  10  months  2  days. 

FOBGmas. 
These  were  all  of  American  steel. 

DBSOBIPTION  OF  THE  MOBTAB. 

The  mortar  is  composed  of— 

One  tnbe, 

One  Jacket, 

Two  C  hooxMy- 

One  D  hoop. 

Three  AhoojM, 

One  baaering, 

One  copper  packing  ruig,  and  the  varione  parts  of  the  breech  mechanism. 

The  interior  tube  is  enveloped  by  the  jacket  and  the  C  hoops.  The 
tube  is  inserted  into  the  jacket  from  the  rear,  as  in  the  8-inch  guns, 
and  abuts  against  a  shoulder  on  the  forward  part  of  the  jacket.  There 
is  a  corresponding  shoulder  on  the  tube.  These  shoulders  prevent  any 
forward  movement  of  the  tube.  The  base  ring  is  screwed  into  the  rear 
end  of  the  jacket,  and  carries  at  its  front  end  a  copper  packing  ring, 
which  is  compressed  against  the  rear  tube  by  screwing  in  the  base  ring 
under  heavy  pressure.  This  arrangement  prevents  any  rear  motion  of 
the  tube.  The  base  ring  is  held  in  place  and  rotation  prevented  by 
three  coupling  pins,  which  are  halved  into  the  jacket  and  base  ring. 
The  base  ring  carries  on  its  interior  surface  the  slotted  screw  thread 
for  the  breechblock. 

The  G  hoops  extend  from  the  front  end  of  the  jacket  to  the  muzzle  of 
the  tube,  a  <Ustance  of  71  inches,  Ci  hoop  being  in  contact  with  the 
jacket.  Both  the  0  hoops  are  stepped,  the  diameters  of  Gi  being  19.50 
and  18.80  inches,  and  of  G2, 18.80  and  18  inches.  The  diameter  of  the 
tube  is  thus  reduced  gradually  from  20  inches  under  the  jacket  to  18 
inches  at  the  muzzle.  The  thickness  of  the  tube  over  the  powder  cham- 
ber is  S.76  inches  and  at  the  muzzle  3  inches. 
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Tlie  tube  has  the  following  shoulders: 

riuler  the  jacket,  depth  0.25  inch. 
Under  Ci  hoop,  depth  0.35  inch. 
Under  C2  hoop,  depth  0.40  inch. 

All  the  joints  between  hoops  are  plain  abutting  joints. 

The  Di  hoop  rests  against  a  shoulder  on  the  exterior  front  end  of  the 
•jacket,  and  envelops  part  of  the  front  end  of  jacket  and  the  rear  end 
of  Oi  hoop.    Its  length  is  18  inches.    Its  interior  is  cylindrical. 

The  A  hoops  extend  in  the  order  of  their  numbers,  from  a  shoulder 
at  the  rear  end  of  Di  hoop  to  the  rear  of  the  mortar,  a  distance  of  (xS.5o 
inches.  Ai  hoop  is  the  front  hoop,  and  the  hoops  are  all  cylindrical  011 
the  interior.  Ai  hoop  envelops  the  rear  of  Di  and  the  jacket;  the  others 
envelop  the  jacket. 

On  the  interior  of  the  mortar  at  the  rear  the  screw  thread  is  cut  in 
the  jacket  for  the  base  ring,  as  previously  exj^lained. 

At  the  rear  end  of  the  tulJe  is  the  gas-check  seat,  its  total  length  be- 
ing 2.875  inches.  The  powder  chamber  is  12.50  inches  in  diameter  and 
20.20  inches  long,  measured  from  the  front  of  the  obturator,  hreec^li 
closed.  This  chamber  is  joined  to  the  rifle  bore  by  a  conical  sIoih?  4.2<» 
inches  long.  The  front  part  of  this  slope  forms  the  seat  for  the  band  of 
the  projectile.  From  the  front  of  this  slope  the  tops  of  the  lands  of  the 
rifling  are  made  conical  for  a  length  of  30  inches,  the  diameter  at  the 
retir  being  12.07  inches  aiid  in  front  12  inches. 

THE  BREECH  MECHANISM. 

The  breech  mechanism  is  composed  of  the  following  principal  parts: 

The  hreech  block. 

The  obturator. 

The  face  plate  or  banjo. 

The  tray. 

The  hinge  block.  * 

The  rack. 

The  catch. 

THE  BREECHBLOCK. 


Attached  to  and  forming  part  of  it  ar 

The  threaded  sectors  (3). 

The  slotted  sectors  (3). 

The  guide  grooves. 

The  bore  for  spindle  and  nuts  of  obturator. 

The  slot  for  face  plate  or  banjo. 

The  holes  for  screw  bolts  for  banjo. 

THE  OBTURATOR. 

The  principal  parts  are — 

The  spindle. 

The  front  cup. 

The  rear  cup. 

The  pad. 

Two  steel  antifriction  washers. 

Two  bronze  antifriction  washers. 

One  spring  washer. 

One  oDturator  nut. 

One  locking  nut. 

The  vent. 

The  vent  bushing. 

The  primer  seat. 
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THE  FACE  PLATE  OR  BANJO. 

This  plate  is  attached  to  the  rear  face  of  the  breechblock  by  five 
s(.Tew  bolts  and  a  transverse  dovetailed  slot,  and  it  carries  many  of  the 
working  parts  of  the  breech  medianism.  In  its  general  shape  it  is  a 
(ircnlar  disk  of  steel,  having  the  same  exterior  diameter  as  that  of  the 
la-eechblock.  One  oiameter,  however,  is  prolonged  in  a  vertical  direc- 
tion, giving  a  radial  arm  which  carries  the  mechanism  for  rotating  the 
block,  and  which  gives  to  the  plate  the  general  shape  of  a  banjo,  whence 
the  name. 

The  central  portion  of  the  bai^jo  is  bored  ont  to  the  same  taper  and 
8ize  as  the  opening  in  the  breech-block  for  the  reception  of  the  spindle 
and  nnts  of  the  obturator,  and  forms  a  continuous  opening  with  that  of 
the  breech-block.    The  accompanying  plates  show  the  details. 

Attached  to  and  forming  part  of  the  banjo  are — 

The  central  opening. 

The  radial  arm. 

The  holes  for  screw  bolts. 

The  enide  grooves. 

The  slot  for  translating  stnd. 

The  translating  stnd. 

The  handle. 

The  slot  for  vent-closer. 

The  vent-oloser. 

The  bushings  for  upper  and  lower  gear  Journals. 

The  lock  for  rotating  crank. 

The  hole  for  journal  of  rotating  crank. 

The  hole  for  rotating-gear  journal. 

The  mortise  for  rotating  gears. 

The  rotating  gears  (3). 

The  rotating  crank. 

The  nut  for  rotating  crank. 

The  rotating  device  works  as  follows  (see  plate)  t 

On  the  upper  journal  in  the  mortise  at  the  end  of  the  radial  arm  of 
the  bai\jo  there  are  two  gears,  one  of  them,  the  larger,  inside  the  mor- 
tise, the  smaller  outside  and  at  the  front.  On  a  journal  directly  below 
this  is  a  third  pinion  in  gear  with  the  larger  one  above  it.  On  the  rear 
end  of  th'is  lower  journal  is  the  rotating  crank.  When  the  breech  is 
dosed  the  upper  small  gear  enters  a  rack  upon  the  rear  outer  face  of 
the  breech  and  the  teeth  become  engaged.  A  rotation  of  the  crank 
ruuses  the  motion  to  be  transmitted  through  its  gearing  to  the  rack 
and  pinion  and  moves  the  radial  arm  of  the  banjo,  and  with  it  the 
breechblock  to  the  right  of  left,  as  the  case  may  be. 

The  vent-closer  works  in  a  slot  in  the  banjo,  and  its  upper  end  has  a 
projecting  stud  which  moves  in  a  groove  cut  in  the  rear  face  of  the 
lueech  of  the  mortar.  This  groove  is  concentric  with  the  bore  till  near 
the  end  of  the  rotation  of  the  block  in  closing,  when  it  becomes  eccen- 
t  ric  and  causes  the  vent-closer  to  rise  and  uncover  the  vent.  It  is  made 
in  two  parts,  connected  by  a  screw,  so  that  it  can  be  readily  removed. 

The  lock  for  the  rotating  crank  is  intended  to  hold  the  crank  in  its 
proper  ])osition  when  the  breech  is  closed,  and  to  prevent  any  rotation 
of  the  block  in  firing.    It  consists  of— 

The  housing. 
The  nut. 
The  stud. 
The  spring. 

Its  action  will  be  seen  by  examining  the  detailed  drawing. 
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THE  TRAY. 

Attached  to  or  forming  part  of  it  are — 

Two  gnide  radls. 

Recess  for  translating  roller. 

Thread  in  recess  for  roller. 

Slot  for  translating  stnd. 

Cap  for  front  end  of  recess  of  translating  roller. 

Tray-latch  recess. 

Hole  for  spring  lock. 

Latch-bolt  recess. 

Hinge-pin  hole. 

Catch  for  securing  latch. 

Translating  roller. 

Translating  crank  and  nnt. 

Tray  latch. 

Latch  bolt. 

Spring  lock  for  latch. 

_jepin. 
Hanole. 

The  translating  crank  differs  from  that  in  use  on  the  8, 10,  -and  12 
inch  guns  in  having  a  spring  joint  by  which  the  handle  can  be  turned 
up  against  the  crank,  and  thus  allow  the  increased  elevation  required 
without  striking  the  carriage. 

THE  HINGE  BLOCK. 

As  there  is  no  breech  plate  in  the  mortar  the  tray  is  carried  by  a 
hinge  block  which  is  let  into  the  rear  face  of  the  breech  and  secured  by 
dovetails  and  by  four  screw  bolts.  The  recess  for  the  side  latch  is  made 
in  the  hinge  block,  and  the  side  latch  is  held  by  a  pivot  passing  through 
the  hinge  block. 

THE  BACK. 

This  is  of  steel,  and  is  let  into  the  outer  rear  face  of  the  mortar,  a 
groove  being  cut  out  for  it.  The  teeth  of  the  rack  are  on  the  interior^ 
and  hence  a  cut  is  made  below  it  in  the  breech  to  allow  the  gear  of  the 
banjo  to  enter.    (See  plate.) 

THE  CATOH. 

This  is  screwed  into  the  rear  face  of  the  breech  and  held  in  addition 
by  two  screw  bolts.  The  tray  latch  engages  in  it  when  the  tray  is 
swung  around  to  close  the  breech,  and  it  thus  acts  as  the  catch  doesiu 
the  8, 10,  and  12  inch  guns. 

THE  ACTION  OF  THE  BEEECH  MECHANISM. 

This  has  already  been  fiilly  explained  for  the  8-inch  gun,  and  is  ex- 
actly the  same  for  the  mortar,  except  that  the  block  is  rotated  by  means 
of  the  rack  on  the  mortar,  and  the  gears  on  the  banjo,  instead  of  by 
the  gear  ring  and  gearing,  as  in  the  8-inch  gun. 


PRINCIPAL  DIMBNHI0N8. 

Diameter  of  bore  across  lands inches. 

Nnmber  of  grooves  and  lands,  each do . . . 

Width  of  lands do... 

Width  of  grooves do . . . 

Depth  of  grooves do . . . 

Diameter  of  powder  chamber do . . . 

Length  of  powder  chamber,  breech  closed do... 


12 
73 
.15 

.070 
12.50 
20.20 
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Volnme  of  powder  chamber cubic  inches..  2,636.20 

Leoffth  of  nfled  bore inches..  95.10 

Thickneae  of  tube  over  powder  chamber •. . . .  do 3. 76 

Thickness  of  Jacket  over  powder  chamber do 5. 25 

Thickness  of  A  hoops  over  i>owder  chamber , do 3. 75 

Total  thickneaa  of  wall  over  powder  chamber do 12. 75 

Diameter  at  bottom  of  thread  in  breech  recess do 14. 50 

Diameter  at  top  of  thread  on  block do 14. 465 

Height  of  thread  on  block do .  320 

Pitdi  of  thread  on  block * do 960 

Lenffth  of  thread  in  breech  recess do 13. 60 

Nuinoer  of  threaded  and  slotted  sectors,  each 3 

Exterior  diameter  of  gun  over  reinforce inches..  38 

Distance  between  faces  of  rimbases do 39. 98 

Diametcurof  trunnions do 12 

Totailenirth  of  tube do 125.625 

Length  of  Jacket  on  tube do 54.625 

Tot2  length  of  Jacket do....  70.125 

Total  length  of  C  hoops do 71 

Total  length  of  D  hoop do 18 

Total  length  of  A  hoops do 68.50 

Length  of  mortar,  axis  of  trunnion  to  breech do 51. 00 

Length  of  mortar,  axis  of  trunnion  to  muzzle do 90. 125 

TotiQ  lenfftik  of  gun  over  all,  breech  closed do 141. 125 

Weight  of  gun,  complete pounds . .  28, 971 

Breech  preponaeranoe : do 63 

Bifling  a  semicabic  parabola,  one  turn  in  40  calibers  at  origin^  one 
tarn  in  20  calibers  at  17.10  incnes  from  muzzle-uniform  to  muzzle. 

MEOHANICAL  OPEBATIONS  BEFOBS  ASSEMBLma. 

Same  as  for  8-incli  gun. 

ASSEMBLIKa  THE  PABTS. 

Same  as  for  8-inch  gun. 

SHRINKAGES  USED. 

The  accompanying  record,  <' Summary  of  effects  of  shrinkage,''  gives 
a  statement  of  the  shrinkages  prescribed  and  applied,  with  the  varia- 
tions ftom  the  prescribed,  for  the  several  sections  of  the  mortar. 

COMPRESSIONS  DUE  TO  SHRINKAGE. 

The  same  record  gives  a  comparison  between  the  measured  compres- 
sions and  those  anticipated,  as  computed  from  the  applied  shrinkages,  for 
the  shrinkage  of  each  layer  assembled.  The  comparison  for  total  effects 
of  shrinkage  is  as  follows: 

TdkU  of  oomporiion  between  anticipated  ani  actual  eompressians  of^cre. 


Seetioii  of  mortar. 


P^nrdar  ebamlMr. 


Caloolated 
oompranion. 


m)  Tnnmioii  lioop 


SlMiildflr«rjaicket 

Ttomdof  Arow 

To  cad  of  D  TOW 

To  aecond  shoulder  on  tube . 

Joint  C|  and  C« 

Hear  mnxxle  of  mortar 


0.01M 
0.0158 

0.01fil 


0.014S 
0.0151 
0.0132 

0.0070 
0.00<J2 
0.0055 


Anfcoal 
oompraaaion. 


0.0062 
0.0160 

0.0174 
0.0184 

0.0181 
0.0161 
0.0127 
0.0085 
0.0071 
0.0054 


Differenoe. 


JneheM. 

~4>.0021 
—0.0008 

+0.0021 


+0.00S9 
+0.0010 
+0.0005 
+0.0009 
+0.0009 
—0.0001 
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EXPANSION  OF  JACKET  AND  HOOPS  BY  HEAT  FOR  SHRINKAGE. 

The  details  of  tlie  heating  and  shrinking  are  given  in  the  accompanying 
table,  with  the  corresponding  expansions  and  temperatures.  The 
openings  at  the  joints  are  also  given  in  the  record  of  shrinkage  oper- 
ations. 

These  openings  were  measured  at  four  points,  marked  1,  2,  3,  and  4, 
OOo  apart. 

The  mortar  after  being  finished  was  shipped  to  the  Ordnance  Proving 
Ground  at  Sandy  Hook,  N.  J. 

In  rifling  an  accident  occurred  to  the  rifling  machine,  by  which  the 
cutters  were  thrown  out  of  their  cut,  and  four  scores  were  made  across 
the  lands  for  a  distance  of  about  14  inches.  The  forward  edges  of  these 
scores  were  beveled  off  to  reduce  the  chances  of  stripping  the  lands. 

The  plates  accompanying  the  report  show  the  detaUs  of  the  con- 
struction. 

The  following  tables  and  plates  accompany  the  report: 


TABLES. 


(1)  Inspection  report. 

(2)  Record  of  shrinkage  operations. 

(3)  Summary  of  effects  of  shrinkage. 


PLATES. 


(I)  Elevation  and  section  of  mortar. 
(II)  Details  of  breech  bushing,  hoops  and  joints,  chamber  and  rifling. 

(III)  Details  of  breech  mechanism;  olock  unlocked. 

(IV)  Details  of  breech  mechanism;  rotating  gear  and  tray. 
(V)  Details  of  breech  mechanism ;  translating  roUer,  etc. 

(VI)  Details  of  breech  mechanism;  face  plate,  spindle,  etc. 
(VII)  Shrinkages,  curves  of  resistances,  and  compressions. 

(5055-'91.) 
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Rep<trt  of  %9i9peclion  and  proof  of  US-inch  B,  L.  mortar  (steel) f  No» ,  manufactured  at 

the  Watervtiet  Arsenal,  West  Troy,  N.  T,,  under  orders  of  the  Chief  of  Ordnance,  U.  S. 
Army,  dated  August  80, 1890, 

[IHmonMionA  ^vrii  in  inchCK,  uiiIohh  othtTwwe  exiuv»MtHl.    "NVlieiv  no  uiirn  in  jirofixed  to  the  fiuurea 
;:ivi-n  in  tiie  t'olimiu  of  allowod  variittiouM  the  (loubU*  nigii,  phi!»  or  minus,  will  be  iindcrMtooil.] 


Snhject  of  meaHurfmeut. 


Total  length  of  gun  over  all,  breech  clo8ed 

Leneth — 

From  masde  to  flxst  step 

From  muxzle  to  seCMmd  step 

From  mnzsle  to  firont  of  tronnion  hoop 

From  mnszle  to  axis  of  trunnions 

From  breech  to  axis  of  tninnions 

Of  trunnion  hoop 

Of  tnumions \\^^t^..'. 

Of  rimbases 

Of  tube,  total 

Of  true  bore,  cylindrical 

Of  conical  bore 


Of  rlfline 

Of  chamber  slope. 


Of  powder  chaml»er.  cylindrical 

Of  eas-check  seafc 

Of  bore  from  front  of  spindlo,  bn«ech  cIoHcd. .  • 

Of  breech  receti** j 

Of  thread  in  bn-ech  recetis 

Of  spindle,  total I 

Between  front  faces  of  npindle  and  breech-  i 

block 

Of  breechblock  and  baiii,io,  handles  excluded* 

Of  thread  on  block,  top  line 

Of  jacket,  total 

I         Of  C  hoops,  total 

I         Of  Dhoops,  total 

Of  A  hoops,  total 

I         Of  B  hoops,  total 

I  Distance  between  rimbases,  out  to  out 

I  Diameter — 


Of  true  bore,  across  lauds 

Of  oonical  bore,  rear 

Of  sae-check  seat,  rear 

Of  breech  recess  {u  slots 

Of  brrech  recess  at  bottom  of  threads 

Of  bn'et'h  nn'OHS  at  top  of  threads 

Of  bn-f<*hlihtrk  in  >»lot*i 

Of  bn-^'chblMck  at  Ixittoro  of  threadR  . 

Of  brtiH'hblock  at  top  of  threads 

Of  head  of  spindle,  maximum 


Of  stem  of  (>piulle !  ^ 

Of  powder  cliamber 


Of  vent  in  spindh- , 

Of  vent  in  copper  bushing 

Pitch  of  thread  in  breech 

Number — 

Of  sectors  in  breech 

Of  rifling  grooves  and  lands,  each 

)Vldtb- 

Of  grooves 

Of  lands 

Depth  of  grooves 

Twist  of  rifling— 

At  origin,  one  turn  in  calibers  t 

At  17.100  inches  firom  muzzle,  calibers  §. 
Diameters  on  exterior  of  tube —  |i 

Breech  to  first  shoulder 

First  to  second  shoulder 

Second  to  third  shoulder 

Thinl  nhonlder  to  muzzle 


Prescribed. 


141. 125 

60.625 

72. 025 

83.125 

00.125 

51.000 

14.000 

8.000 

8.000 

0.750 

125.  C25 

65.100 

30.000 

95. 100 

4. 200 

2;i.450 

2. 875 

119.  500 

15.  500 

13. 600 

21.375 

5.725 
17.950 
12.560 
70.125 
71.000 
18.000 
68.500 
None. 
40.000 

12.000 

12. 070 
12.750 
14.520 
14.  .'300 
13.860 
13.800 
13. 825 
14. 465 
12.450 
3.210 
3.960 


12.500 

0.200 
0.100 
0.960 

3 

72 

0.8736 

0.150 

0.070 

40 

ao 

20.000 
19.500 
18.800 
18.000 


isions. 

Variations. 

Actual 

Allowed. 

Actual 

ia.l90 

0.10 

+0.065 

60.740 

0.06 

+0.050 

72.700 

0.05 

+0.075 

83.200 

0.05 

+0. 075 

00.200 

—0.05 

+0.i>75 

50.990 

+0.05 

+0. 010 

14.004 

0.01 

+0.004 

8.000 

0.01 

0 

7.999 

0.01 

—0.001 

0.750 

0.02 

0 

125.090 

0.05 

+0.065 

66.100 

0.05 

0 

80.000 

0.05 

0 

95.100 

0.05 

0 

4.200 

0.025 

0 

23.450 

0.02 

0 

2.876 

0.02 

0 

119.520 

0.05 

+0.020 

16.436 

0.01 

—0.066 

13.000 

0.02 

0 

21.376 

0.02 

0 

5.725 

0.02 

0 

17.942 

0.01 

-jO.008 

12.664 

0.02 

+0.004 

70.126 

0.03 

0 

71.064 

0.03 

+0.064 

18.000 

0.03 

0 

68.504 

0.03 
0.03 
0.04 

+0.004 

89.980 

—0.020 

C      12.0046) 
)  to  12. 009  5 

+0.003 

+0.009 

12.070 

+-0.003 

0 

12. 750 

(t) 

0 

14. 519 

+0.005 

—0.001 

14.499 

0.002 

—0.001 

13.859 

0.002 

—0.001 

13.800 

—0.005 

0 

13.825 

0.002 

0 

14.465 

0.002 

0 

12.450 

0.006 

0 

8.212 

+0.002 
—0.001 

3.950 

0.002 

;      12.601  > 
:  tol2.6036^ 

0.003 

+0.0035 

0.200 

0.002 

0 

0.100 

0.002 

0 

0.960 

8 
72 

0.8736 

0 

0 
0 

0 

0.002 

0.150 

0.002 

0 

0.0695 

+0.003 

-4).  0005 

40 
20 

19.9965 

0 
0 

—0.035 

0.01 

19.4995 

0.01 

—0.005 

18.800 

0.01 

0 

18.000 

0.01 

0 

*  Includes  face  plate, 
f  To  fit  gauge. 

*  Inereaaiujg. 

>.  Fniform  to  muzale. 

Ilie  meaHurements  entered  hero  are  the  interior  diameters  of  jacket,  etc.,  which  din't-r  fioni  tho 
it<-ruir  of  tube  by  tho  amount  of  shrinkage. 
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Bepari  ofiiutpecHon  and  proof  of  liS-inoh  B,  L,  vMrtar  (tfteel),  No. ,  0(0.— CoDtmoed. 


Subject  of  measurement. 


Diameten  on  exterior  of  jacket—  * 

Breech  to  first  shoulder , 

first  to  second  shoulder 

Second  shoulder  to  muzEle 

Diameter  on  exterior  of  A  hoops  t . . . 

Diameters  on  exterior  of  C  hoops  i . 
HuEzIe  of  Jacket  to  first  should 
Exterior  of  D  hoops 

Diameter— 

Of  tenmnion  hoop,  exterior. . . 

Of  trunnions 


er. 


(  right. . 


let% 


Of  gun  orer  reinforoe,  exterior. . 

Of  gun  in  firout  of  trunnion  hoop 

Of  gun  in  ftont  of  A  hoops 

Of  gun  in  front  of  Dhoops 

Of  j^n  at  muEzle,  off  ronnd 

Axis  or  trunnions  above  (below)  axis  of  gun  . . . . 
Weieht— 

Of  breech  block  with  face  plate,  revolving 


crank,  gears,  pinion,  and  vent  cover 

>lewith  tray  latch,  translating  roller. 


Ofconso 
and  translating  crank 

Of  hinge  pin  with  nut  and  washer 

Of  spindle 

Of  gas^heck  cups  and  pad 

Of  waahers  and  nuts 

Of  gun  without  fermeture 

Tot^  weight  of  eun 

Preponderance  St  face  of  breech,  gun  complete. 


DimOLsiona. 


Prescribed. 


80.600 
81.600 
26.600 
38.000 

ae.600 

26.600 
8L600 

88.600 
12.000 
12.000 
88.000 
87.000 
82.600 
26.000 
21.000 
0 
Fcundt, 


29,120 


ActuaL 


80.408 

81.4985 

26.6005 

38.000 

26.6005 

26.6005 

31.490 

8a  660 
12.000 
12.000 
38.000 
87.002 
82.406 
26.000 
2L002 
0 
JPlMMldf. 

780| 

200 

16 

138 

88 

13 

27,835| 

28,971 

-63 


Yariatiou. 


Allowed. 


0.01 
0.0] 
0.01 
0.01 


0.01 
0.01 


0.01 
0.006 
0.006 
0.01 
0.01 
0.01 
0.01 
0.01 
Potrndf. 


Actosi. 


—0.002  I 
-0.0015! 
+0.0003 

0 
-f  0.0006 
4-0.0005 
-0.001 

+0.060 

0 

0 

0 
+0.002 
—0.004 

0 
+4002 

0 

PMMdf. 


449 
-63 


*  Interior  diametera  of  A  hoops,  eto. 
f  Interior  diameter  of  B  hoops,  eto. 
X  luitaim  diameten  of  D  hoope,  eto. 

Marks  on  finished  gran :  12-inoli  No.  1 ;  weight  13  tons  28.971  pounds.  L.  L.  B.,  in- 
spector.   Watervliet  Arsenal. 

Material  (designated  by  the  marks  of  the  inspectors  of  material) :  Tube.  12  M.  R., 
1  T. ;  Jacket,  12  M.  E.,  1  T.  Hoops:  Ai,  12  M.  R.,  1  A» ;  Aa  (TH),  12  M.  B.,  1  TH.; 
As,  12  M.  R.,  1  A3;  C,,  12  M.  R.,  1  C» ;  C«,  12  M.  R.,  1  C«:  D„  12  M.  R.,  1  D».  Breech 
parts:  Bu,  12  M.  R.,  1  Bu;  BB,  12  M.  R.,  1  BB:  Sp,  12 M.  R.,  1  Sp.;  GC,  12  M.  B., 
1  GC;  HP.  12  M.  R.,  1  HP;  TrR,  12  M.  R.,  1  TrR. 

I  certify  that  the  foregoing  report  is  correct,  and  that  the  12-inch  rifle  and  morUr 
therein  specified  has  been  accepted  by  me  as  conforming  to  the  stan^ffds  as  to  dimen- 
sions, quality  of  material,  and  character  of  workmanship  prescribed  by  the  OrdnsQce 
Department. 

Date  of  inspection,  June  22  and  24, 1891. 

Lawrbncs  L.  BBUFf, 
Captain,  Ord,  Vept,,  U.  S.  Army,  Intpector, 
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Summary  of  effects  of  Bhrinkage  ofJ2-incik  B,  X.  mortar 


Sectioiu  of  mortar. 


Diameteni  of  j«Aket  or  | 
hoops. 


Shrink«K«Mi. 


Detignatios. 


I 

n 


Breeoh  recess.... 
Powder  duunber. 


rni 


in 


Tmimlon 
hoop. 


in  raft. 


IV 


Shoulder  of  Jacket. 


To  end  of  A  row. 


VI 


To  end  of  D row.. 


VII 

vm 

IX 


To  2d  shoolder  on  tabe . 

Joint  Ci  and  Ci 

Near  mnsEle  of  gun . . . . 


Exterior. 


Limits,  dis- 
tance from 
breeoh. 


I 


a) 

0-15.6 
15.5-14.0 


44.0-54.0 


64.0-68.0 


Jnthst. 

(2) 

88.18^ 

81.06 

8&18^ 


81.06 
88.6 

81.06 
88.6 


58.0^42.6 


02.6-66.6 


68.6-80.6 


80.6-02.0 

92.0-116.0 

116.0-141.125 


27.041 

31.006 
Tigered 


26.7 
Tapered 

Tapered 
Tapered 
Tiered 


Jndua, 
(3) 

88.0 
80.6 
88.0 


80.6 
88.6 


IfUhM 

(a) 

80.6 
20.0 


80.6 
88.6 

8L6 
87.0 

26.6 

8L6 
86.0 

26.6 
82.6 

26.6 
24.3 
22.4 


Inte- 
rior. 


(5) 

2d... 

Ist.. 


80.6i2d 


20.0 
80.6 

19.6 
80.6 


19.5 
8L6 


Prescribed. 


t 


Ut.. 
2d... 

Ist.. 


Ut.. 
2d... 


19.6  1st 

2d. 
8d. 

Ist 
2d.. 


26.6 
8L6 

19.5 
26.6 


19.5 

18.8 
18.0 


Ist. 
1st. 
let. 


Tkim- 

MfUttftS. 

b 

1.0788 
1.0887 
L2706 


1.0887 
L 


I 


L0687 
L2628 

1.0906 
1.2082 

L0985 

1.0672 
0.9817 

1.0985 
1.0072 

L0085 


XndL 

ox  6 


0.0820 
0.0214 
0.0880 

0.0214 
0.0886 

0.0212 
0.0885 

0.0214 
0.0407 

■ 

0.0214 

0.0284 
0.0310 


> 

n 

o 


Inch, 
(8> 


+0.001) 
-4.0025 


;+o.oo2; 
t— o.ooi< 
1+0.001; 

■4).002< 


;+o.ooi) 

►— O.00K 

;+o.ooi{: 

-O.00S> 


5+0.002? 

^—0.001} 
5+0.001 

{.^.002 


0  0214J+*^-*^i} 
0  0284'5-H>*>l' 


,  ''•^•5_o.oou 
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(steel),  No,  I,  at  Watervliet  Arsenal,  December  8, 1890, 
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FRANKFOBD  ABSENAL  POINT  COMBINATION  FUSE  WITH  CBANNEL 
TIME  TRAIN,  DEVISED  BY  LIEUT.  COL,  D.  W.  FLAGLER,  ORDNANCE 
DSFARTMENT. 

(One  plate.) 
BSPOBTS  BY  LIEUT.  COL.  D.  W.  FLA6LEB. 

Fbankfobd  Arsenal,  PaI,  November  5,  1887, 

Referring  to  my  letter  of  this  date  in  regard  to  my  proposed  combi- 
nation fhse  for  ti^e  3^-inch  rifle  field  gun  projectiles,  I  have  the  honor 
to  state  that  a  principal  fearore  of  the  i>ercussion  part  of  the  fdse.is 
the  release  of  the  plunger  fi*om  its  fastenings  at  the  moment  of  firing, 
in  order  that  it  may  be  free  te  move  on  impact.  If  the  shock  of  impact 
is  required  to  break  the  plunger  fastenings  it  leaves  only  a  x>ortion 
(l)ossibly  a  small  x>ortion)  of  the  inertia  of  the  plunger  for  furnishing 
the  blow  required  for  exploding  the  primer.  The  object  sought  is  to  in- 
sure the  action  of  the  fiise  on  striking  soft  objects,  such  as  mud,  sand, 
or  water,  or  on  striking  on  its  side. 

The  method  adopted  for  breaking  the  plunger  fastenings  at  the  mo- 
ment of  firing  is  the  torsional  strain  of  the  plunger  due  to  the  rotation 
driven  to  the  projectile.  My  experiments  show  that  by  this  method  the 
plungers  can  be  more  securely  fastened  (Against  accident  in  handling 
and  transportation)  and  still  leave  a  wider  margin  between  their 
strength  and  the  strains  caused  by  firing.  It  is  proposed  to  employ  the 
same  method  for  the  time-part  plunger  also.  (The  fastenings  are  also 
left  exposed  to  all  the  strains  due  to  change  of  velocity  of  translation, 
as  in  other  fuses.) 

I  have  tested  the  mechanism  of  the  fuses  carefully  by  dropping  from 
a  height,  and  have  also  by  experiment  reproduced  by  mechanical  de- 
\ices  the  calculated  torsional  strains  of  firing,  but  before  preparing  ex- 
pensive molds  for  making  the  fuses  I  deem  it  important  that  the  mech- 
anism should  be  tested  by  actual  firing. 

I  have  made  seven  specially  prepared  plugs  for  this  purpose,  and  re- 
spectfully ask  that  they  may  be  tried  at  Sandy  ilook.  I  would  also 
resjiectfully  request  that  I  may  be  present  to  witness  the  trial.  I  think 
it  may  be  necessary  to  fire  from  10  to  15  rounds  at  velocities  below  serv- 
ice velocities,  and  would  like  to  examine  the  mechanism  immediately 
after  firing  to  determine  fully  the  tests  that  are  necessary. 

Feankpord  Arsenal,  Pa.,  February  11, 1889. 

With  a  view  of  obtaining  accurate  results  in  burning  channels  and 
compositions  of  time  fuses  I  have  the  honor  to  make  the  ibUowing  re- 
lM)rt  and  suggestions: 

Most  of  the  firing  experiments  with  my  fuse  have  been  for  testing 
small  details  to  determkie  re4iuired  strength  of  parts,  required  sensi- 
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tiveness,  testing  new  devices,  etc.,  with  the  one  object  of  perfectiiig  the 
mechanism  of  the  fiise  and  of  making  it  conform  to  dimensions  re- 
quired by  the  Department. 

So  fax  as  I  can  judge  from  the  results  of  the  firings  I  think  the 
mechanical  part  of  the  fhse  is  now  perfected. 

It  was  not  practicable  to  undertake  perfecting  the  burning  channels 
and  compositions  to  obtain  accurate  time  for  the  time  parts  until  the 
mechanism  for  operating  the  fuse  was  perfected. 

Experiments  for  improving  burning  compositions  and  channels  have 
been  in  progress  at  the  same  time,  and  especially  for  charging  the 
channels  with  uniform  density,  and  then  for  obtaining  uniform  com* 
pression  by  weighing  the  same.  Some  of  the  small  tube  nianufacturtHl 
abroad  has  also  been  made,  and  good  results  obtained  with  it  as  regards 
uniformity  of  rate  of  burning.  Having  no  samples  and  lack  of  full 
knowledge  of  mode  of  manufacture  has  delayed  this  work.  Especially, 
having  no  sample,  the  method  employed  for  setting  the  time  of  the 
fuse  and  for  cutting  and  igniting  the  composition  could  not  be  deter- 
mined. 

I  have,  however,  devised  a  method  which  gives  satisfactory  results 
so  far,  and  I  think  fuses  having  this  foreign  tube,  and  also  some  liav- 
ii|g  new  and  better  compositions  compressed  with  a  weighing  press  in 
our  regular  ^^  horseshoe  ^  channel,  can  be  ready  for  trial  tliis  mouth. 

In  regard  to  these  time  trials  I  respectfully  ask  attention  to  the  fol- 
lowing: 

The  results  thus  far  obtained  indicate  that  with  the  new  composi- 
tions and  perfected  methods  of  charging  uniform  accuracy  of  rate  of 
burning  can  be  obtained  for  at  rest. 

I  have  fitted  the  Schultz  chronoscope  for  timing  these  burning  com- 
positions, the  foreign  tube,  and  fiises  made  firom  lK>th,  so  that  the  rate 
of  burning  can  be  recordea  accurately  to  rh^  second. 

The  above,  however,  is  the  time  of  burning  at  rest.  The  time  of 
burning  while  a  projectile  id  in  flight  is  less.  For  the  same  velocity 
the  latter  is  the  former  multiplied  by  a  constant.  I  think  experiments 
should  be  made  to  determine  this  constant,  say  for  two  or  three  ve- 
locities. It  could  then  be  calculated  with  sufficient  accuracy  for  aUl 
velocities  used  in  service. 

Having  these  constants  the  accurate  appliances  here  for  timine  burn- 
ing compositions  would  furnish  all  the  data  that  is  needed  for  the 
accurate  graduation  of  all  time  fuses  in  the  future,  and  I  believe  this 
date  can  not  be  determined  accurately  in  any  other  way. 

It  would  seem  on  first  consid;  ration  that  timing  with  stop  watches 
in  actual  firing  would  be  a  bettir  way,  but  I  believe  it  is  not.  What 
I  have  seen  of  this  method  leadts  me  to  believe  it  is  at  best  uncertain, 
and  is  not  sufficiently  accurate.  Any  doubt  of  the  accuracy  of  a  record 
is  very  trying. 

The  appliances  here  can  give  quickly,  without  expense,  reliable  and 
accurate  record  of  the  rate  of  burning  at  rest.  With  the  above  con- 
stant once  obtained  for  reducing  this  to  rate  of  burning  in  flight  the 
required  graduation  could  always  be  determined  at  once  without  further 
expense. 

As  to  the  best  method  of  obtaining  this  constant  I  would  respectfully 
recommend  the  following : 

First.  If  distant  stations  or  poles  were  set  up  iilong  the  line  of  fire., 
and  observers  stationed  oi>po8ite  them,  the  point  at  which  the  fuse  ex- 
plodes could  be  observed  accurat<4y.  {laving  also  the  muzzle  velocity, 
the  time  to  the  point  of  explosion  can  then  be  c^culated  with  close 
accuracy. 
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Second.  Having  ascertained  the  point  at  which  the  fuse  will  explode, 
the  above  record  might  be  perhaps  further  corrected  by  setting  up  a 
velocity  target  in  front  of  the  predetermined  point  of  explosion,  and 
taking  time  with  a  Schnltz  to  the  target,  and  calculating  the  time  for 
only  the  short  distance  from  the  target  to  the  observed  point  of  ex- 
plosion.   I  believe,  howiBver,  this  correction  would  be  unnecessary. 

Third.  If  the  above  data  were  determined  for  two  or  three  velocities 
the  required  constant  could  then  be  calcuLated  with  sufficient  accuracy 
for  other  velocities. 

Fbankford  Arsenax,  Pa.,  June  20y  1889. 

In  obedience  to  your  instructions  of  the  6th  instant,  I  have  the 
honor  to  report  that  ten  of  my  new  combination  fuses,  for  use  in  testing 
3.2-inch  steel-case  shrapnel,  have  been  sent  to  the  commanding  officer 
of  the  United  States  proving  ground,  care  New  York  Arsenal. 

The  trials  of  the  fuse  which  have  been  made  indicate  that  both  the 
percussion  and  time  part  of  the  fuse  (excepting  the  rate  of  burning, 
which  is  the  subject  of  this  letter)  are  sufficiently  perfect,  and  I  trust 
no  further  material  changes  in  them  will  be  found  necessary. 

I  think  some  suggestions  in  regard  to  rate  of  burning  may  be  of  use 
in  the  trial  of  the  shrapnel,  in  order  to  procure  explosion  of  th^  latter 
at  the  particular  point  desired. 

WiJbh  improved  methods  of  preparing  the  burning  composition  and 
of  charging  and  compressing  it  into  the  burning  channel,  results  have 
been  obtained  during  the  past  year  which  the  very  accurate  timing  by 
instruments  here  showed  to  be  extremely  uniform. 

I  found,  however,  that  the  rate  of  burning  in  a  projectile  in  flight 
(which  I  will  call  rate  of  burning  in  flight)  was  greater  than  the  rate 
of  burning  here  (which  I  will  call  rate  of  burning  at  rest).  The  differ- 
ence in  rate  should  be  practically  uniform  for  the  same  velocity.  I 
had  no  data  in  regard  to  the  amount  of  this  difference,  and  in  nfost  of 
the  trials  at  Sandy  Hook  have  been  trying  to  arrive  at  it.  I  Anally 
found  that  the  method  of  timing  at  Sandy  Hook,  with  timers,  was  not 
sufficiently  accurate  for  this  purpose,  and  in  my  letter  of  February  11, 
1889, 1  suggested  a  method  for  observing  the  point  of  explosion,  and 
then  that  the  time  to  the  point  of  explosion  be  calculated.  This  was 
done,  and  gave  the  time  with  extreme  accuracy.  It  was  found  that 
fuses  set  to  the  same  time  exploded  uniformly  within  about  60  feet  of 
the  same  point,  with  a  range  of  2,000  yards.  This  showed  extraordi- 
nary uniformity  of  rate  of  burning  in  flight.  The  results  obtained  in 
this  way  show  the  time  in  flight  to  be  only  80  or  81  per  cent  of  the 
time  at  rest.  To  avoid  confusion  the  graduation  on  the  fuses  was  made 
uniformly  ttie  time  of  burning  at  rest  here. 

The  above  correction  of  20  per  cent  applifed  to  the  records  of  firing 
of  the  time  part  of  the  fiise  at  Sandy  Hook  shows  extremely  accurate 
results  (allowing  for  some  errors  in  the  method  of  timing). 

Careful  consideration^  however,  leads  me  to  believe  that  duration  and 
conditions  of  storage  will  affect  and  change  the  rate  of  burning. 

It  is  also  probable  that  wind  and  the  condition  of  the  atmosphere 
will  affect  the  rate  of  burning.  We  know  they  affect  velocity,  and 
through  it  they  certainly  affect  the  time  to  the  point  fixed  for  explosion. 

If  it  is  the  velocity  that  affects  the  rate  of  burning  in  flight  so  greatly 
as  to  increase  it  20  per  cent^  then,  since  the  veloci^  varies  throughout 
the  flight,  the  rate  of  burning  will  vary  also. 

It  is  not  possible  to  make  and  compress  the  composition  so  that  it 
will  always  give  precisely  the  same  rate  of  burning,  but  timing  each  lot 
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or  every  day's  manufacture,  and  graduating  accordingly,  will  overcome 
this  la^t  source  of  variation. 

We  must  conclude,  therefore,  that  however  perfect  the  burning  com- 
position and  channel,  the  graduation  can  not  be  made  to  agree  exactly 
with  the  rate  of  burning  in  flight. 

Fortunately  it  is  a  matter  of  no  importance  to  the  artillerist  that 
they  should  agree  exactly.  It  is  desirable  that  they  should  agree 
nearly,  and  I  think  they  can  be  made  to  agree  much  more  nearly  than 
is  necessary. 

What  the  artillerist  requires  is  great  uniformity  in  the  rate  of  burn- 
ing in  the  same  fuse,  and  that  for  a  lot  of  fuses  used  at  one  time,  when 
set  to  the  same  time  (or  point  of  graduation),  they  will  explode  at  the 
same  point. 

The  artillerist  draws  on  his  experience  and  guesses  at  the  time  to  the 
point  required  and  fires  a  trial  shot.  If  he  can  see  the  explosion  (which 
he  generally  can  not)  and  finds  he  guessed  too  much  time,  he  lessens  it, 
and  vice  versa;  and  goes  on  thus  till  he  ^'  gets  his  range."  If  he  guessed 
within  25  per  cent  on  the  battlefield,  the  first  time,  it  was  a  good  guess. 
It  is  totally  unnecessary  therefore  that  the  actual  fiise  time  should 
coincide  exactly  with  the  inaccurately  guessed  time.  It  is  desirable  that 
it  should  coincide  nearly,  which  it  will  do.  It  is,  however,  necessary 
that  ttie  fuse  should  burn  uniformly,  that  it  may  respond  uniformly  t(» 
changes  of  time,  and  that  when  he  ^'gets  his  range"  all  the  fuses  should 
give  the  same  results. 

Burning  channels  taken  from  the  same  lot  that  the  ten  fiises  now  sent 
to  the  proving  ground,  for  trial  with  the  shrapnel,  were  made  from  have 
been  tested  here  and  gave  uniform  results  burned  at  rest.  In  gradu- 
ating them  I  have  made  a  correction  of  20  per  cent,  to  make  the  rate 
of  burning  agree  with  the  expected  rate  of  burning  in  flight,  and  it 
should  agree  nearly. 

The  time  of  flight  to  known  points  at  Sandy  Hook  has  been  determine<l 
with  great  accuracy.  If,  then,  this  time  is  taken,  say  to  the  2,000  yards 
target,  and  the  fuse  is  set  to  this  time,  it  should  explode  near  the  tar- 
get, but  it  may  be  that  it  would  not  explode  close  enough  to  the  desired 
I)oint  for  observing  and  determining  sufficiently  the  effect  of  the  skrapnel. 

As  the  shrapnel  is  expensive  and  there  are  but  few  of  them,  I  resjiect- 
fully  recommend  that  one  or  more  trial  shots  be  made  with  the  fuse  in 
cheap  shells,  to  "  get  the  range,"  as  has  been  explained  above.  When 
the  correct  setting  for  the  fuse  has  been  there  determined,  the  fuses  should 
thereafter  explode  the  shrapnel  near  enough  to  the  desired  point. 

I  respectfully  recommend  what  follows  to  the  attention  of  the  De- 
partment. 

The  artillerist  does  not  guess  at  the  distance  and  then  turn  to  a  table 
to  find  what  time  for  his  fuse  and  what  elevation  for  his  sight  corresponds 
to  his  guessed  distance.  He  learns  by  experience  to  guess  at  the  time 
and  elevation  directly. 

With  the  modem  use  of  range  finders,  and  the  &ct  that  most  men 
would  bring  to  artillery  firing  some  ability  already  acquired  in  guessing 
at  distance,  and  the  probable  fact  that  men  can  learn  more  quickly  to 
guess  accurately  at  distance  than  at  time  and  elevation,  I  think  that 
both  our  fuses  and  sights  should  be  graduated  to  distance  in  yards,  and 
not  to  time  and  degrees  of  elevation,  and  I  respectfully  recommend 
this. 

What  I  have  read  (especially  reports  on  the  Franco-Prussian  war) 
and  observed,  shows  tnat  the  destruction  of  artillery  at  long  rauge^s  in 
battle  has  been  insignificant  compai*ed  with  its  possibilities,  and  that 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         217 

it  18  uniformly  slight  compared  with  the  estimate  of  the  officer  who 
condacts  the  firing.  He  can  not  observe  correctly  in  the  smoke  and  on 
rough  deceiving  ground  at  long  range,  and  frequently  explodes  shells 
at  a  harmless  distance  when  he  supposes  he  has  his  range.  If  a  shell 
received  from  the  enemy  explodes  within  200  feetof  the  point  intended, 
it  is  remarkable  enough  to  be  talked  about,  and  is  probably  more  or  less 
:v4*^idental.  I  believe  that  much  of  this  inaccuracy  has  been  due  to  the 
imperfection  of  time  fiises,  and  I  trust  that  in  the  fuse  now  on  trial 
some  advance  has  been  made  in  the  improvement  of  frises. 

I  have  made  the  French  lead  wire  burning  channel,  and  numerous 
lests  of  it  here  show  a  very  uniform  rate  of  burning.  In  the  absence  of 
knowledge  of  the  French  method  of  using  this  burning  channel,  I  have 
devised  a  fuse  for  utilizing  it  here.  Six  of  these  fuses  have  been  made 
and  fired  at  Sandy  Hook  with  satisfactory  results. 

It  does  not  appear  yet,  however,  that  it  possesses  material  advan- 
tages over  the  burning  channel  of  the  fuse  now  on  trial,  except  that 
very  important  one  that  it  should  enable  us  to  obtain  a  long  time  fuse 
without  the  necessity  for  resorting  to  objectionable  slow  burning  com- 
])o&itions.  These  must  give  a  lai*ge  amount  of  objectionable  (clogging) 
residuum  in  burning,  and  in  the  old  horseshoe  form  of  channel  do  not 
fnmi&h  room  for  proper  course  graduation.  Also  my  experiments  on 
several  new  slow-burning  compositions  ^which  were  incorpor-^  ted  at  the 
powder  mill  and  thought  to  be  improved  in  mode  of  manufacture)  have 
not  given  satisfactory  results. 

If  the  maximum  range  for  time-fiise  firing  for  our  field  artillery  can 
be  limited  to  3,000  yards,  then  we  can  use  an  excellent  satisfactory 
quick  burning  composition  in  the  present  model  fuse  for  field  service 
only  and  could  probably  increase  the  size  of  the  fuse  for  siege  and  sea- 
coast  service  sufficiently  to  make  room  for  30  seconds  burning  of  the 
French  burning  channel.  I  think,  however,  that  a  considerable  num- 
ber of  the  fases  with  the  French  channel  should  be  made  and  tried  in 
various  ways  before  recommending  anything  in  the  matter. 

FIRING  RECORDS,   PROVING  GROUND,  SANDT  HOOK,  N.  J. 

Fraliminary  trials  were  made  November  21. 22,  1887.  Nine  samples  (one  marked 
A,  five  marked  B,  and  three  marked  C)  were  nred  into  sand  butt  to  be  recovered. 
Fired  from  3.2  inch  B.  L.  ride,  steel,  No.  6,  West  Point  Foundry;  charge,  3  pound; 
projectile,  experimental  shrapnel;  lot,  1,777;  weight,  13.4  pounds. 

The  foUowing  record  of  firings  in  test  of  this  fuse  are  hereto  appended : 

August  20, 1888.  Five  fuses  tested  for  time  element. 

September  14, 1888.  Ten  fuses  tested  for  percussion  element. 

October  15  and  16,  1888.  Ten  fuses  tested  for  percussion  element,  and  six  Hotchkiss 
base  percussion  fuses  for  comparison. 

December  19, 1888.  Six  fuses  tested  for  time  element. 

February  25, 1889.  Twelve  fuses  tested  for  time  element. 

April  12, 13, 1889.  Eleven  fuses  tested  for  time  element. 

June  11,  1889.  Six  time  fuses  to  determine  difference  of  the  rate  of  burning  in  mo- 
tion and  at  -rest. 

July  10, 12, 1889.  Twenty  rounds  with  fuse  and  twenty-one  rounds  with  common 
*8hell  weighted  with  lead  and  sand;  also  five  rounds  with  experimental  shrap- 
nel. The  breaking  of  projectiles  in  these  firings  detracts  from  their  value  as 
tests  of  the  fase. 

November  1, 2, 1889.  Twenty-flve  fuses  tested  for  time  and  percussion. 

April  24-28,  1890.  Eleven  fuses,  pattern  of  April,  1890,  tcisted.  The  pattern  of 
April,  1890,  which,  iUustratea  in  Plate  1,  differs  from  former  patterns  in  hav- 
ing a  touj^ue  "V*  fitting  into  a  groove  in  the  fuse  body  and  a  somewhat  smaller 
channel  tor  the  fuse  composition. 

(227a-'8d.) 
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Reoord  of  firing  in  tesU  of  Frankford  Ar9endl  point  ooni- 

[Ol^eot  of  firing,  to  test  Frank- 


Date. 


1888. 


Aug.  20 
Aug.  20 
Aug.  20 
Aug.  20 
Aug.  20 


Cannon. 


3.2-inch  B.  L. 
rifle  (steel), 
No.  3,  modi  ^ 
fled,  W.  A. 


No. 

of 

fire.! 


396 
397 
398 
399 
400 


Powder. 


Kind. 


OB  .^*  J 

If 


Weight. 


Lbs.  Oz. 


8  8 

3  8 

3  8 

3  8 

8  8 


Prqjeotlle. 


Kind. 


t 


Weight 


Density 
of  load- 
ing. 


Lbs.  Oz, 


alS  2 
al8  2 
MS  2 
cl3  2 
aid  8 


0.8S7 
0,857 
0.857 
0.857 
0.857 


Travel 
of  shot 
in  bore. 


Inches. 


73.76 
73.76 
73.76 
73.76 
78.76 


Ele- 
va- 
tion. 


O  I* 


600 
400 
600 
780 
600 


Preaanre 
per 


inbhof 
bore. 


30,000 
80,500 


[Object  of  firing,  to  teat  peieaasion  action 


1888. 
Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 


Sept.  14 
Sept.  14 

Sept.  14 
Sept.  14 


3.2-inoh  B.  L.  rifle 
(steel),  Nu.  3, 
modified,  W.  A. 


P.M. — Barom- 
eter, 30.26; 
thermome- 
ter, 67;  hu- 
midi^,  31. 


411 
412 
413 
414 
415 

416 

417 

418 


410 
420 

421 
422 


9- 


§ 


s 


3    8^ 
3    8 
8    8 
3    8 
3    8 


3    8 


8    8 


3    8 


8  8 

8  8 

3  8 

3  8 


S 
o 

A 


^ 


00 


i 


s. 
I 


>4 


r  dl3  6 

0l3  6 

/18  6 

al8  6 

al3  6 

al3  6 


1 


15 


al3    6 


al3    6 


al3  6 

al3  6 

al3  6 

al3  6 


103 


102 


105 


2  35 
2  36 

235 
2  35 


a  Including  4  ounces  K.  L.  powder,  bursting  charge. 
bln<'ludiiig  0  oiuiccs  K.  L.  powder,  bursting  charge. 
0  Including  8  ounces  K.  L.  powder,  bursting  oharge. 
dincludiiig  6  ounces  sand. 
0  Including  7  ounces  sand. 

/Including  4^  ounces  K.  L.  powder,  bursting  charge. 

<7  In  all  the  firings  with  the  combination  ftise  tlie  ibne  igniter  plungor  waa  removed  esoept  In  roand 
419.    Fnae  in  thia  roond  set  at  ll|  Moonda. 
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bination  fusfy  channel  time  train,  at  Sandy  Hook,  N,  J. 
ford  Aimmal  point  time  Aim.] 


Racoil. 


FL  In. 


Wind, 

8tre»ji;th 

auddireo- 

tion. 


i 


•«=: 


Fnse 
set. 


Sec9. 


5 
3 
7 
9 
5 


Time 
before 
burst- 
ing. 


Sees, 


Fired  to  sea  from  field 
Kan  platform.  Electric 
primers,  model  1883. 


Speoi.<il  remarks  about  each  fire,  such 
a»  ('tfuc;t  on  piece,  action  of  breecli, 
mechaniam,  oonsumptioii  of  powder, 
sound  of  proJeotUe  in  iUght,  scatter- 
ing of  fragments,  etc.,  and  metrolog- 
iciQdata. 


Gun  mounted  on  BnflSngton  field  car- 
riage No.  2. 


Shell  broke  up  in  or  near  gun.  • 

P.  M.— Barometer,  30.07;    thermome- 
ter, 82;  humidity,  47. 


of  Frankford  Anienal  combination  fuse.] 


9    8    \ 
9    0 

9    6 

j 
9    0  I 

.o! 


•    8 


9    0 


9    8 


9  0 

9  6 

9  0 

9  0 


o 


I 


«3 


"3 


Gun  niotiute<l  on  Dnfilnglon 
field  carriage  Ko.  2.  Elec- 
tric primers,  model  1883. 


Fired  at  screen   10  feet 
wide,  bv  20  feet  high  120  . 
yards  in  front  of  1,000' 
yards  taiget. 


Fired  at  1  mile  target. 


In  firing  of  Sept.  12,  trail 
handspike  split  from 
socket  to  first  strength- 
ening band. 


Struok  6  feet  above  ground. 


Struck  2  feet  above  ground. 


Struck  lower  edge  of  screen,  and 
struck  sand  10  yards  beyond  screen ; 
burnt  on  ntrikiug  Hoiid. ' 

Struck  screen  15  xeet  from  ground  and 
target  3  feet  from  ground.  Did  not 
burst. 

Through  screen  14  feet  from  ground, 
and  through  target  2^  feet  from 
sn^und.  Struck  ground  12  yardn 
beyond,  ricochett^,  and  burst  in 
air. 

Through  screen  14  feet  from  ground, 
and  through  target  2^  feet  from 
ground;  burst fr^m  passing  through 
utrget  or  on  striking  ground  after- 
wards ne^ur  target. 

Through  screen  15  feet  from  ground, 
and  through  target  8  feet  from 
ground ;  burst  ftt>m  passing  through 
target  or  on  striking  ground  after- 
wards near  target. 

Through  screen  12  feet  from  ground. 
Struck  10  yards  in  front  of  target; 
burst,  fragments  passing  through 
target. 

Did  not  hurst. 

Burst.  Short  sponge  staff  broken  by 
dip  of  gun. 

Struck  target  and  burst. 

Struck  target;  did  not  burst;  clevis 
bolt  of  nght  brake  hroken  through 
fiaw. 
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B^oard  of  firing  in  teaU  of  Franhford  Anenal  point  oomhimaH^n 

[OlU«ct  of  firing,  to  test  Fnnkfotd 


Date. 


1888. 
Oct.    16 

Oct. 

15 

^ci. 

15 

Oct 

15 

« 

Oct 

15 

Oct    16 


Oct 

15 

Oct 

16 

Oct 

15 

Oct 

15 

Oct 

15 

Cannon. 


8.24noh  B.  L.  rifle  (steel),  No.  3 
modified,  W.  A. 


P.M.— Barometer,  80.06 ;  ther 
mometer,  55;  humidity,  44. 


No. 

of 
fire. 


429 

430 
431 

432 

433 

434 

4.35 
436 
437 

438 

439 


Powder. 


Kind. 


C9 

§ 

i 

a 


?2 


>    ^ 

ap 
0 


(5 


I 


Weight 


Lb9,Oz. 
3    8 


8  8 

8  8 

3  8 

8  8 

3  8 

3  8 

3  8 

3  8 

8  8 

8  8 


Pn^eotUo. 


Kind. 


8gS 


1 


Is 


Weight 


Denaity 

ofload 

ing. 


Lbt.Ot. 
13    6 


13  6 

*13  6 

•13  6 

•13  4| 

•13  5^ 


0.867 

0,857 
0.857 

0.857 

a  857 

0.857 


•18    5i'    0.857 


tlS    1^1. 

:13    Uj. 

I 
113    6^i 

:i8    6^ 


Trayel 
of  ahot 
in  bore. 


IneKtM. 

7X76 


rj.76  . 

73.76 

73.76 

73.76 

73.76 

73,76 
73.76 
73.76 

73.76 

73.76 


[Object  of  firing,  to  see  if  shell  would  explode  from  action 


Oct  16 

Oct  16 

Oct.  16 

Oct  16 

Oct  16 

Oct  16 


Oct    16 


It 

a 

.  o 

OS 

.3 

a 

o 

p^ 

d 


3  8 

3  8 

3  8 

3  8 

3  8 

3  8 


3    8 


(IP 

HI'S 


lr% 


Sp. 


:i2  151 
:i2 15 
:i2  i4| 

tl2  15 
:12  15 

:i3  1 


;13    4 


0.857 
0.857 
0.857 
0.857 
0.857 
0.857 


0.867 


73.76 
73.76 
73.76  ' 
73.76  ' 
73.76 
73,76 


73.76 


•Including  6  oance.s  K.  L.  powder,  bursting  char^tp. 

t  Including  1  ouuce  charcoal,  4^  ounces  K.  L.  powder,  burning  charge. 

I  Including  1  ounce  ciiarooal,  4  ounces  K.  L.  powder,  bursting  charge. 
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/mm,  duumel  Hme  train,  at  Sandy  Hook,  N,  J, — Continued, 
▲raaial  point  ftuOi  ftotiiig  by  peraoMion.] 


0  » 

1  3 

OM 
05ft 

056 

0  58 

0  58 

054 
053 
068 

068 

068 


Wind, 
■traactli 


tion. 


Gnn  aonnted  on  Bnfflngton  Held  oar- 
ilMO  Ko.  17.  Bounds  410  and  480 
■Igntinff  Ahots.  Sleotrio  priman^ 
model  iB83. 


liz«d  it  teraen  10  feet  wide  bv  20 
feat  liifl^  180  yards  in  front  of 
LOOO-yarda  Uurset. 

Before  round  433  part  of  soreen  up 
to  7  Ibet  from  groond  waa  removed 
and  tbe  pari  from  7  lieet  above 
croond  up  to  15  feet  waa  made  of 
aoaUe  thSokneaa,  1-inoh  boards; 
from  15  feet  np  it  remained  of  sin- 
gle 1-inoh  boaidSi 


Special  remarks  abont  each  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con* 
sumption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  eto.,  and  me- 
trological  data. 


Paaaed  thzongb  aoreen. 

Paaaed  through  screen  12  feet  above  ground 
and  through  target  2|  feet  above  ground. 

Passed  through  screen  0  feet  above  sround. 
Burst  on  striking  ground  42  feet  in  firont  of 
target;  14  pieces  went  through  target. 

Passed  tiirough  screen  8^  feet  above  ground. 
Borst  on  striking  ground  42  feet  in  rear  of 
shield:  13  pieces  went  throueh  target. 

Paaaed  through  screen  15|  feet  above  ground 
(single  thickness  of  board),  and  through  tar- 
get.   Bnrat  before  striking  ground. 

Passed  under  screen.  Burst  1(15  feet  in  rear  of 
soreen  on  striking  ground;  17  pieces  went 
tlurough  target. 

Passed  through  screen  6  feet  8  inches  from 
ground.    Burst  on  strikine  ground. 

PMsed  through  soreen  11  leet  from  ground. 
Burst  after  passing  throu|g;h  screen. 

Passed  through  screen  8  feet  9  inches  from 
nound.  Burst  immediately  after  passing 
tnrough  screen. 

Passed  through  screen  0  feet  from  ground. 
Burst  before  striking  ground  in  rear  of 
screen. 

Pilssed  through  screen  10  feet  from  ground. 
Struck  ground  16  feet  in  front  of  target  uid 
burst  on  striking  ground. 


of  pamuaion  teae  on  passing  tfaxongh  two  1-inch  boards.] 


I  ® 
•  0 

1 

;  0 


llred  at  soreen  880  yards  from,  and 
target  1,000  yards  from  gun. 

The  lower  edge  of  screen  was  7  feet 
above  ground,  and  it  was  of  double 
thickness,  1-inch  boards,  up  to  16 
feet  from  ground;  above  this  of 
single  thiolnesa,  1-inch  boards. 

Fired  to  strike  ground  about  1,000 

yarda  from  gun. 
Ffrod  to   stitte  water  abont  1,000 

yards  from  gnn. 


Fired   to   strike  water  abont  1,000 

yards  from  gun. 
Electric  primus,  model  1883. 


Strook  screen  8  feet  from  ground.    Burst  on 

passing  throuirh  screen. 
Stmok  screen  lU  feet  from  ground.    Burst  on 

pawing  througn  screen. 
Struck  screen  11  feet  from  ground.    Burst  on 

passing  through  screen. 
Struck  screen  iQ  foot  from  sround  and  target. 

Burst  on  passing  through  target. 
Burst  on  striking  sand. 

IMd  not  burst. 


Burst  on  striking  water. 

P.  M.—Barometer,  30.02;    thermometer,  59; 
humidity,  42. 
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Recori  o/ firing  with  S.S-ineh  B 

L.  rifi«  C«(«il 

,  M.  18 

We»t  Point  fbasdry. 

[OtOect  of  Bring,  lo  tMt  Fnmkrard  Aneiul 

Powder. 

PrqleolUe. 

i 

Wind. 

Kind. 

W«<ght 

Kind. 

Weight 

i 

1 

it 

" 

Deo.  1* 

2H 

^ 

1    IS 

1 

IB    IJ 

10 

1 

a 

Dm.  19 

8,l-JrehB,L.riB«(MMl).No. 

297 

1    12 

1    ^ 

SI 

ll 

•IB   I 

10 

1 

e 

i 
1 

Deo.  19 

2M 

hj 
H 

ID 

Dm.  is 

SOD 

S 

II 

•'■• 

•• 

' 

■awlodlngSi 

Dale. 

Cumon. 

ft 

8AincbB.L.rifle 

,S% 

SI 

Feb.  a> 

Bll 

Fob,   25 

rob.  as 

Bl 

Fob.  M 

Fob.  ss 

tor,  22 1   bn- 

aa 

Feb.  :s 

92 

Feb.  as 

82i 

F«b.  as 

3S 

Feb.  » 

B2 

Feb.  25 

821 

icea  S.  L.  powder.  bimUDg  olurge.  and  |  oo 


J 

r's"  12' 

(.•3" 

1 

t    12 

in 

a 

1    12 

gift. 

Is 

\l 

'n 

^1 

a  12 

fn 

i 

1    12 

3    12 

H 

nnncM  K.  I.,  powder,  bunllng  obacge. 
Dancei  K.  L.  powder,  bontiiig  olui|e. 
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1 

•eft 

First 

WAtch, 

bofst 

Second 

wmtob, 

bunt 

Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  conBomption  of  powder, 
sound  ot  projectile  m  flight,  sc-atter- 
ine  of  fragments,  etc.,  andmetrologi. 

Bam, 

Aet.f 

BeetA 

6im  moanted  on  Bafflnftmi  Held 
csnUge  No.  17  with  old  BprinK 
brakM.  Freyre  SM-checkfi.  £leo- 
trio  primen,  model  1883. 

U 

u 

^ 

LMi. 

11 

«l 

Lost. 

•  Fired  from  fleid-gnn  pUtform  to 

P.  M — ^Barometer,  29.96;  thennometer. 
80;  hnmidity,  66. 

5 

*t 

4 

4 

> 

fObaerrer.  lient.  Gibson. 


t  Observer,  Capt.  Greer. 


Wind, 
stxeoffth 

and  di- 
rection. 


Foae 

86* 


I 
I 

B 


8 

8 
3 
8 

aft 
H 

5 
5 
6 


Borsii 

in  see- 

ends 

(firet 

stop 

watch): 


Burst, 

In  sec- 
onds 

(second 
stop 

watcn)$ 


Lost 
Lost. 

n 

•       2| 
3| 


i| 
H 

8 

3ft 
3ft 

Lost 
4 


6ft 


Cartridgea  pntnp  Decem- 
ber 6,  1888,  and  stored  in 
service  magaaine.  Gun 
mounted  on  BuiBngton 
steel  field  carriage,  No.  17. 
Old  spring  brakes. 
F^eyrens-check  through- 
oat.  Friction  primers, 
long. 


Fired  fkom  field-gun  plat- 
form at  1,000-yaids  tar- 
getb 


t  Fixed  from  field-gun  plat- 
form at  l-mUe  target. 

Firing    conducted  by  the 

proof  officer. 
Ltout.  Col.  D.  W.  Flagler, 

Ordnance  Department,  IT. 

&  Army,  present 


Speeial  remarks  about  each  fire, 
such  as  effect  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  sound  of  projeclale  in 
flight,  soattoring  of  fragments, 
etc.,  and  metrological  data. 


200 


300 


Fuse  with  brass  band;   burst 

yards  in  front  of  taivet. 
Fuse  with  lead  band;   burst 

yards  in  finntof  target 
Fuse  with  brass  band ;  barst  60  feet 

beyond  target 
Fuse  with  leiM  band ;  burst  90  yards 

In  front  of  target 
FuHe  with  brass   band;    burst  50 

yards  beyond  target 
Fuse  with  lead  band;  burst 

yarns  in  front  of  target 
Fuse  with  bras,  bana;  burst 

yards  in  fitmt  of  target 
Fuse  with  lead  band;  burst 

yMtis  in  front  of  ta^t 
Fuse  with  lead  band;  burst 

yards  beyond  target 
Fuse  with  brass  band;  did 

burst. 
Fuse  with  brass  band;  burst 
yards  beyond  target 
Fuse  witii  brass  l)and;  burst 

yards  bej'ond  target 


100 
200 
175 
350 
not 
200 
100 


I  Capt.  Gieer. 


ft  Lieut  Gibson. 
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Seeord  of  firing  with  SJt-inok  B.  L.  HjU  (steel),  No.  18,  Wttt  FMtU 
[Object  of  flrlDg,  to  t«it  Frultford  Ancnd 


Mo. 

Fowdn. 

FrajMUlt. 

d 

^ 

EInd. 

W.dGbt 

XlDd. 

W.W- 

^ 

noUn. 

1.1  iDCb  B.  L.  rlfls 

Apr.  13 

^ 

¥ 

•13    4 

IS  s 

Apr.  12 

il 

§^ 

k 

i 

Apr.  13 

^=«fZ?JS: 

tat 

t    13 

•IS    « 

300 

IS    0 

•i 

Apr.  13 

itj.a. 

63S 

i 

u 

•IS    « 

300 

ISO 

J| 

Apr.  13 

634 

ft 

•13     Si 

13    0 

1 

Apr.   13 

MB 

S    13 

ni  B 

S  SO 

13    0 

il 

Apr.  13 

^> 

ti 

3    U 

^ 

■IS   s 

d  JO 

la  0 

Apr.  IB 

Ity.lW. 

sat 

1 

>    13 

•13    « 

sst 

Apr.  IS 

BIO 

a 

'" 

1- 

tU)4 

■•" 

> 

(Ottt«ot  of  ArlDK,  to  teat  Ume  ftiua  ramtiihed  b;  Utml.  CoL  D.  W.  FUdar,  O 


0^ 

So. 
of 

are. 

Powder. 

FrqIeetllB. 

TnnI 
of (hot 

lDbo». 

1 

Ti-d. 

Dtte. 

^. 

Weight 

Kind. 

Weljtbt 

of  10^. 

lug. 

'Sid'S?'! 

netios. 

Jane  11 
j™ii 

June  11 
JuneU 

A.  M.-B.I™. 
eter,    SO. IT; 

TIB 

TIO 

718 

m 

»    13 

S    13 
B    12 

1 

■U    71 

flB    Tt 

0.837 
0.837 

o!827 
oisJT 

TS.TO 
TB.TO 

73.78 
73.  T« 
T3.7B 
T3.T0 

ISO 
SOO 

»oo 

BOO 

II 

•uncea  E.  L.  powder,  bunfing  obarge. 

niiii>-H  K.  L.  ptwrli^.  bunitliitf  vbAnee. 
»iii«'i-H  Irul,  II  rjimiHB  K.  L.  i-oirder.  bnntlDK  ah 
oiiDCTx  K.  L.  powdfr,  butiUng  oluvge. 

Dunoaa  K.  I.  povdor. 
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Foundry f  at  Sandy  Hook,  K,  J.,  from  April  12  to  June  11, 1889. 
point  eombination  ftue  for  time.] 


Foae 

Burst 
in- 

• 

Special  remarks  about  each  fire, 
snohas  effect  on  piece,  action  of 
breech  mechanism,  con-snD\p- 
Uon  of  powder,  sonnd  of  projeo- 
tilein  iught,  scatter  ingof  frag- 
ments, etc.and  metroloi^cal  data. 

Calculated 
time. 

H 
H 

7 

^4 

5 
6| 

6i 
61 

Lost 

61 
6» 

Gnu  mennted  on   BnfBngton   light 
steel  field  carriage  No.    1.  Bow- 
spring  brakes.    Freyre  gas-oheek. 

Fired    fiftna   fleld*gim  platform  to 
burst  beyond  l-mile  target.  Dis- 
tance determined  by  men  plaoed 
'    at  intervals  of  100  feet  opnosite 
poles  set  near  the  line  of  fire  at' 
the  same  intervals. 

■ 

Firing    oondnoted  by  Capt.  J.  C. 

Ayras,  Ordnance  Department. 
Ueot.  Col.  D.  W.  Flagler,  Ordnance 

Department,  present. 

Burst  100  yards  beyond  l-mlTb 

tareet.    Not  reliable. 
Burst  near  1  mile  target.    Not 

reliable. 

Burst  about  50 yards  from  muz* 
sle.    Not  reliable. 

Burst  5,060  feet  from  gun 

Burst  6,925  Ibet  from  gun 

Trial  shot.    Did  not  burst 

5.04 
6.02 

Burst  6,350  feet  frvm  gun 

Burst  6,825  feet  from  gun 

Bange     lost.     No     explosion 
observed. 

Burst  6,320  feet  from  gun 

Burst  at  6,225  feet  from  gun 

5.43 
5.43 

5.43 
5.32 

X  Timed  by  Lieut  W.  W.  Gibson  with  a  flight  timer. 


Department,  and  to  detonnine  diffsrenoe  of  the  rate  of  burning  in  motion  and  at  rest.] 


>   Fuse 

Buret 

in^ 

Speoial  remarks  about  each  fire, 
such  as  effect  on  piece,  action  of 
breech  mechanism,  oonsumntion 
of  powder,  sound  of  projectile  in. 
flight,    scattering  or  fragments 
etc.,  and  metrologicaldata. 

a9t$, 

a 
1        a 

« 
1 

• 
6 

• 
• 

4f 

H 

Gun  mounted  on  BuflBngton  steel  field  car- 
riage No.  1,  with  old  spiral- spring  brakes. 
Freyre  gas-check.    Fuses  cut  to  bum  6 
seconds  whtm  shell  is  at  rest.    Fired  from 
field-gun  platforms.  Aimed  at  loft  comer  of 
1-mile  tazget    Telephone  would  not  work 
and  firing  was  conducted  by  signaling  party 
at  target  wi^  flags.   Friction  primers,  long. 
The  heavy  nowth  td  underDrush  in  the 

>     vicinity  of  fne  1-mile  target  maile  it  diffi-  ■ 
cult  to  observe  the  place  of  bursting  accu- 
rately. Calculated  time  of  flight  to  moment 
of  ezploeion:  For  1  mile,  4.35  seconds:  for 
5,664  feet,  4.54  seconds.     Time  taken  with  a 
split^second  watch  by  Capt.  J.  C.  Ayres  and 
verified  by  Lieut  Col.  Flagler  with  another, 
except  in  round  715,  when  he  did  not  catch 
tlM  explosion.    Observations  by  liient.  vv . 
W.  Gibson,  0.  D.,  and  men  along  the  ran^. 

Firing  oondnoted  by  Capt.  J.  C.  Ayres,  0.  D. 

Present,  Lieut  CoL  D.  W.  Flagler,  0.  D. 

No  burst  observed. 

Burst  near  1-mile  tarjget  Exact 
range  not  ascertained.  Piece 
struck  on  2,000  yards  bomb- 
proof. 

Burst  at  1  mile,  approximately. 

Burst  at  5,654  feet 

Failed  to  burst. 

Burst  at  5,200  feet  approximately. 

WXE  91— VOL  in- 


■15 
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Record  of  firing  in  tests  of  Frankford  Arsenal  point  eoM- 

[Ot^eot  of  firing,  to  test  Fniik- 


Date. 


1888. 


Aug.  20 
Aug.  20 
Aug.  20 
Aug.  20 
Aug.  20 


Cannon. 


3.2-inch    B.    L. 
riile  (steel), 
No.  3,  modi-  ^ 
fled,  W.  A. 


Ko. 

of 

fire. 


Powder. 


Kind. 


396  ' 
397 
398  I 
399 
400 


li 


Weight 


Lbi.  Oz. 


8  8 

3  8 

3  8 

8  8 

3  8 


Prqjeotlle. 


Kind. 


% 


Weight. 


Density 
of  load- 
ing. 


Lbt.  Oz, 


al3  2 
al3  2 
MS  2 
el3  2 
al3  3 


0.867 

0,857 
0.857 
0.857 
0.857 


Travel 
of  shot 
in  bore. 

Ele- 
va- 
tion. 

PrManre 

aquan 

inch  of 

boro. 

Ineh«9. 

78.76 
73.76 
73.76 
73.76 
78.76 

O   II 

600 
400 
600 
780 
600 

PdMMMif. 

30,000 
30.S00 

[Object  of  firing,  to  teat  peieiiaaion  aetion 


1888. 
Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 

Sept.  14 


Sept.  14 
Sept.  14 

Sept.  14 
Sept.  14 


3.2-inoh  B.  L.  rifie 
(steel),  No.  3, 
modified,  W.  A. 


P.M. — Barom- 
eter, 30.26; 
thermome- 
ter, 67;  hu- 
midity, 31. 


411 
412 
413 
414 
415 

416 

417 

418 


410 
420 

421 
422 


§ 
I 

0 

I 


OB 
•♦a 

i 


3  8 

8  8 

8  8 

3  8 

3  8 

3  8 


3    8 


8    8 


8  8 

8  8 

3  8 

3  8 


'ft 
if 


00 


0 


a 
% 

0 


C0 

1 


il 


dl3    6 


018    6 


/13    6 


al8    6 


al3    6 


al3    6 


al3    6 


al3    6 


al3  6 

al3  6 

al3  6 

al3  6 


0  60 


0  60 


0  53 


100 


1  00  I. 


102 


102 


105 


2  35 
2  35 

2  35 
2  35 


a  Including  4  ounces  K.  L.  powder,  bursting  charge, 
binrludiiig  6  ounces  K.  L.  powder,  bursting  charge, 
c  Including  3  ounces  K.  L.  powder,  bursting  charge, 
dlncludiiig  6  ounces  sand. 
0  Including  7  ounces  sand. 

/Including  4^  ounces  K.  L.  powder,  bursting  charge. 

(7  In  all  the  firings  with  the  combination  fuse  tlie  Hme  igniter  plunger  was  removed  esoept  In  ronnd 
419.    Foae  in  this  round  set  at  11|  aeoonda. 
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hination  fusej  channel  time  train,  at  Sandy  Hook,  N,  J, 
ford  Antaud  point  time  Aim.] 


Speoinl  remarks  about  each  fire,  such 

Wind, 

Time 

88  (>ttW;t  on  piece,  action  of  breecli, 

~,__i»     streiiKth 

Fnse 

before 

mechanism,  oonsiunption  of  powder, 
sound  of  projectile  in  flight,  scatter- 

Aeoou. 

iiMl  Uirec- 

set. 

bunt- 

tion. 

ing. 

ine  of  fragments,  etc.,  ami  metrolog- 
ioaLdata. 

FLIn, 

1    ^^    i 

Sect. 

Sees. 

• 

Gun  mounted  on  Bnffington  field  car- 
riage No.  2. 

>........ 

X^ 

6 

4^ 

■  is 

3 

^t  1 

Fired  to  eea  from  field 

7 

^ 

>      KUD  platform.  Electric  > 

9 

8^ 

primers,  model  1883. 

•g? 

5 

Shell  broke  up  in  or  near  gun.             • 

£6 

P.  M.— Barometer,  30.07;    thermome- 

^M 

ter,  82;  humidity,  47. 

of  Frankford  Anienal  combination  fuse.] 


I 


9  6    1 

9  0 

9  0 

9  0 

9  0 

9  0 

9  8 

9  0 


9  0' 

9  8 

9  0  ) 

9  0  j 


o 

9 
t 

1 


i 


Qun  mounted  on  liiiffingion 
field  carriage  No.  2.  £leo- 
trio  primers,  model  1883. 


Fired  at  serpen  10  feet 
wide,  by  20  feet  liigh  120 
yards  in  front  of  1,000 
yards  taiget. 


Fired  at  1  mile  target.  < 


In  firing  of  Sept.  12,  trail 
handspike  split  from 
socket  to  first  strength- 
ening band. 


Stmok  6  feet  aboye  ground. 


Struck  2  feet  above  ground. 


Struck  lower  edge  of  screen,  and 
struck  sand  10  yards  beyond  screen ; 
burnt  on  Htrikim;  fUiiid. 

Struck  screen  15  feet  from  ground  and 
target  3  feet  Arom  ground.  Did  not 
burst. 

Thnmgh  screen  14  feet  from  ground, 
and  through  target  2^  feet  from 
sn^und.  Struck  ground  12  yards 
beyond,  ricochett^,  and  burst  in 
air. 

Through  screen  14  feet  firom  ground, 
and  through  target  2^  feet  from 
ground;  burst firom  passing  through 
utrget  or  on  strikiug  ground  after- 
waras  ne^ur  target. 

Through  screen  15  feet  fh)m  ground, 
and  through  target  3  feet  from 
ground ;  burst  ftom  passing  through 
target  or  on  striking  ground  after- 
wards near  target. 

Through  screen  12  feet  frt>m  groiiml. 
Struck  10  yards  in  front  of  target: 
burst,  fragments  passing  through 
target. 

Did  not  burst. 

Burst.  Short  sponge  staff  broken  by 
dip  of  gun. 

Struck  target  and  burst. 

Struck  target;  did  not  burst;  clevis 
bolt  of  r^ht  brake  broken  through 
flaw. 
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Beoord  of  firing  in  tesU  of  Franhford  Arsmukl  point  oombinatUm 

[Oltject  of  flring,  to  test  Fnmkford 


Date. 


1888. 
Oct.    15 

Got. 

15 

^ct 

15 

Oct 

15 

« 

Got 

15 

Oct, 

35 

Oct 

15 

Oct 

15 

Oct 

15 

Oct. 

15 

Oct. 

15 

Cannon. 


No. 

of 

fire. 


Powder. 


Kind. 


8.2-lnoh  B.  L.  rifle  (steel),  No.  3 
modified,  W.  A. 


P.M ^Barometer,  80.06  ;ther 

mometer,  55;  Ixumidity,  44. 


429 

430 
431 

432 

433 

434 

435 
436 
437 

438 

439 


i 
I 


'  ^  i 


§ 

PM 

I 


Weight 


Lbt.Oz, 
3    8 


3  8 

8  8 

3  8 

3  8 

3  8 

3  8 

3  8 

3  8 

3  8 

8  8 


Pn^eotao. 


Kind. 


Weight 


Lbi,(h. 
13    6 


13  6 

*13  6 

•13  6 

♦13  i| 

•13  5^ 

•13  5i 

tlS  1^ 

:i3  u 


Density 

ofload- 

ing. 


I 


0.857 

0.857 
0.857 

0.857 

a  857 

0.857 

0.857 


Travel 
of  shot 
in  bore. 


It^ehe9, 

rj.76 


rA76 

73.76 

78.76 

78.76 

73.76 

73.76 
73.76 
73.76 

73.76 

73.76 


[Object  of  firing,  to  see  if  shell  woald  explode  from  action 


Oct  16 

Oct.  16 

Oct.  16 

Oct.  16 

Oct  16 

Oct  16 


Oct    16 


■ 

440 

I          «              - 

3    8 

441 

fH 

3    8 

442 

3    8 

443 

n,  2,200 

3    8 

444 

3    8 

,'   O    I 

445 

CO 

M  S 

♦a 

9 

& 

3    8 

446 

P 

1                        t 

3    8 

|i§g2 


i 


a 

« 


O  a 

••32 1» 

flM 


:i2i5i 
:i2 15 
:i2  144 

112  15 

♦12  15 

:i3  1 


•13    4 


0.857 
0.857 
0.857 
0.857 
0.857 
0.857 


0.867 


73.76 
73.76 
73.76 
73.76 
73.76 
73.76 


73.76 


•Including  6  oance8  K.  L.  powder,  bursting  charge. 

tlncludin<(  1  ouuce  ctiarcoM,  4|  ounces  K.  L.  powder,  burning  charge. 

I  Including  1  ounce  charcoal,  4  onnoes  K.  L.  powder,  bursung  charge. 
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/Me,  dbaiimel  time  train,  at  Sandy  Hook,  N.  </. — Continued. 
Anenal  point  ftuOi  aotiiig  by  pennuftion.] 


I 


0  t 

1  3 

054 
066 

056 

0  58 

0  63 

0  54 
0  63 
0  68 

0  68 

0  68 


Wind, 
■txeoctli 

direo- 
tion. 


1 


I 


Gnu  mounted  on  Bnflington  Held  ew- 
ilMO  Ko.  17.  Bounds  410  and  480 
slgDttng  Ahots.  IQootrlo  primon^ 
modeless. 


Firod  it  Mraen  10  feet  wide  bv  20 
feet  high,  180  yards  in  front  of 
LOOO-ysids  Uurset. 

Befoze  round  433  pert  of  soreen  up 
to  7  fftetfrom  ground  was  removed 
and  the  part  from  7  Ibet  above 
groond  up  to  15  feet  wae  made  of 
aonble  thiokness,  1-inoh  boards; 
frtm  15  feet  up  it  remained  of  sin- 
gle 1-inoh  boazdSi 


Special  remarks  abont  each  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc.,  and  me- 
trological  data. 


Passed  throngb  soreen. 

Passed  through  screen  12  feet  above  ground 
Mid  through  target  2|  feet  above  ground. 

Passed  through  screen  9  feet  above  ground. 
Burst  on  striking  ground  42  feet  in  front  of 
target;  14  pisoes  went  through  target. 

Passed  through  screen  3|  feet  above  ground. 
Burst  on  striking  ground  42  feet  in  rear  of 
shield:  13  irfeces  went  through  target. 

Passed  through  screen  15|  feet  above  ground 
(single  thickness  of  board),  and  through  tar- 
get.   Burst  before  striking  ground. 

Passed  under  soreen.  Burst  wb  feet  in  rear  of 
soreen  on  striking  ground;  17  pieces  went 
through  target. 

Passed  through  screen  8  feet  8  inches  from 
ground.    Burst  on  striking  ground. 

Passed  through  soreen  11  ^t  from  ground. 
Burst  after  passing  throueh  screen. 

Passed  through  screen  8  feet  9  inches  from 
ground.  Burst  immediately  after  passing 
through  screen. 

Passed  through  screen  9  feet  from  ground. 
Burst  before  striking  ground  in  rear  of 
screen. 

Pissed  through  screen  10  feet  from  ground. 
Struok  ground  16  feet  in  front  of  target  and 
burst  on  striking  ground. 


of  paroosaftoa  tese  on  passing  tfaxongh  two  1-inoh  boards.] 


054 

I  056 

066 

100 

i  068 
054 


J 


llrsd  at  soreen  880  yards  from,  and 
target  1,000  yards  from  gun. 

Theloweredgeof  screen  was  7  feet 
above  ground,  and  it  was  of  double 
thickness,  1-inch  boards,  up  to  16 
fbet  from  groundj  above  this  of 
single  thiolness,  1-inch  boards. 

Fired  to  strike  ground  about  1,000 

yards  from  gun. 
Ffrod  to    stzike  water  abont  1,000 

yards  from  gun. 


Fired   to   strike  water  abont  1,000 

yards  from  gun. 
Electric  primers,  modal  1883. 


Struok  sorsen  8  feet  from  ground.    Burst  on 

passing  through  screen. 
Struok  soreen  11*  feet  from  ground.    Burst  on 

passing  throuffti  screen. 
Struok  screen  11  feet  from  ground.    Burst  on 

passing  tlirough  screen. 
Struck  screen  l4  f^^  from  ground  and  target. 

Burst  on  passing  tlirongh  target. 
Burst  on  striking  sand. 

Bid  not  burst. 


Burst  on  striking  water. 

P.  M.— Barometer,  30.02;    thermometer,  59; 
humidity,  42. 
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Seaori  of  firing  loUk  S.S-incK  B 

i.  rift.  ((.(*el 

No.  IS 

H'eat  Foiml  Fo<M<lry, 

[Olt|«t  of  BrbiK,  to  t«t  Frubford  Aneul 

Pc.wd«. 

ProjMUle. 

^ 

CuiDcm. 

are. 

^ 

"l^i? 

Elad. 

Weight 

Kind. 

Weight 

s 

1 

It 

Deo.  U 

2H 

8 

>    U 

1' 

-U    It 

10 

s 

Dm.  1> 

3AlrchB.L.rUl*(MMl).Na. 

2ff7 

K 

B    12 

n 

■a 

•11    1 

10 

1 

1 

6«| 

IP 

1 

1 

i«' 

*&KlTidiDe  t\  onncei  S.  L.  powder,  biirating  ohargo.  and  \  oddo*  ot 


nib.  2S 


Feb.  S6 

Feb.  2t 


8.3-iiichB.L.ilBe 
^)j^Ho.  1^ 


III 

Illl 

Ills 

flit 
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at  Sandy  Hook^  N.  Jf,  from  Deomiber  19, 1888,  to  February  25, 1889, 
point  coiBMiiirtiom  Aim  for  timt.] 


I 

FlIM 
Mt 

nnt 

watch, 
hmrst 

Second 

watch, 

bant 

Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  ccDBamption  of  powder, 
sound  of  projectile  m  flight,  scatter- 
inff  of  fragments,  etc.,  anametrologi- 
osldata. 

s 

Aet.f 
9| 

&€#.! 

Gtvok  moonted  on  Bafflngton  fleld 
carriage  No.  17  with  old  sprinfc 
brakes.  Fzeyre  eae-checkB.  Eleo- 
tiio  primera,  model  1883. 

• 

8 

u 

1| 

\ 

8 

Lost. 

11 

6 

41 

Lost. 

Fix«d  from  Held-gnn  platform  to 

p.  H.— Bsrometer,  29.1W ;  thennometer, 
80;  hnmidi^.M. 

6 

» 

*l 

6 

4 

H 

. 

lObsennar.  lient.  Gibson. 


t  Observer,  Capt.  Greer. 


Wind, 

aBd£^ 
reetioB. 


i 


s 
I 

I 

e 


Toae 


91 

8 
8 
3 
3 

5 
6 
6 


Bursti 
in  see- 

onds 
(flnt 
stop 

watch): 


Bnrst, 

in  sec- 
onds 

(seoond 
stop 

watcn)§ 


Lost 

n 

SI 
2| 

•       2] 
3| 


i| 
H 

8 

n 

3i 
Lost 


Cartridges  pntap  Decem- 
ber 6,  1888,  and  stored  in 
service  magaaine.  Gnn 
moonted  on  Bnflbigton 
steel  field  carriage,  No.  17. 
Old  spring  brakes. 
T^eyrecBS-dheck  throngh- 
oat.  Friction  primers, 
long. 


Sired  from  field-gun  plat- 
form at  1,000-yards  tar- 
get. 


Spedal  remarks  about  each  fire, 
such  as  effect  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  sound  of  projecme  in 
fiignt,  scattering  of  fragments, 
etc.,  and  metrologieal  data. 


nrsd  from  field-gun  plat- , 
form  at  1-mile  target. 

Firing    conducted  by  the 

proof  officer. 
Ltoat.  Col.  P.  W.  Flagler, 

Ordnance  Department,  U. 

8.  Army,  present 


Fose  with  brass  band;  burst  800 

yards  in  front  of  tareet. 
Fnse  with  lead  band;   burst  900 

yards  in  firontof  target 
Fii8e  with  brass  band ;  burst  60  feet 

beyond  target 
Fuse  with  lef^  band ;  burst  00  yards 

in  front  of  target 
FoHe  with  brass  band;   burst  50 

yards  beyond  target 
Fune  with  lead  band;   burst  100 

yarns  in  front  of  tareet 
Fuse  with  bras,  bsnci;   burst  200 

yards  in  flront  of  tareet 
Fose  with  lead  bana;   burst  175 

yards  in  front  of  tamt 
Fnse  with  lead  band;   burst  350 

yards  beyond  target 
Fiiso  with  brass   Dsnd;  did  not 

bnrAt. 
Fuse  with  brass  band;  burst  200 
yards  beyond  target 
Fuse  wit  11  brass  oand;  burst  100 

yards  bej'ond  target 


]  Capt  Greer. 


( lient  Gibson. 
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Col.D.W.  Fl.gUr-B 
COMBINATION    FUZE 
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REPORT  OK  MAXUFACTUBB  AIW  DE8CBIFTI0N  OF  FBAITKFOBD  ABSE- 
NAL  COMBINATION  FUSE  WITH  TUBULAB  TIME  TBAIN. 

(Three  plates.) 

THB    PBANKFOSD    ABSENAL    COMBINATION    FUSE     (TUBUIiAE    TIME 

TBAIN). 

DsaoBXPnoir.    (See  Plate  i.) 

This  (bse  comprises  a  time  element  and  a  percussion  element  The 
body  of  the  fuse  is  of  bronze.  The  time  element  is  assembled  in  and 
aboat  the  firont  part  of  the  body  while  the  percussion  element  is  con- 
tained  in  the  rear  part.  The  time  element  consists  of  the  concussion 
plunger,  firing  pin,  conC;  time  train,  cover,  cap  (clamping  the  cover), 
and  clamping  nut. 

The  concussion  plunger  is  of  bronze,  cylindrical  in  shape,  and  con- 
tains the  priming  composition  in  a  recess  at  its  base.  Its  upper  ex- 
tremity is  pierced  to  receive  the  safety  pin,  which  prevents  premature 
movement  of  the  plunger  during  transportation  or  handling.  Six  lugs 
project  from  the  periphery  of  the  upper  base  and  support  the  plunger 
on  the  fuse  body  after  removal  of  the  safety  pin.  They  have  a  break- 
ing weight  of  30  pounds,  sufficient  to  insure  safety  in  handling  a£ber 
removal  of  the  safety  pin. 

The  firing  pin  is  of  steel  and  is  driven  into  the  body  at  the  base  ot 
the  plunger  channeL 

The  compressed  x>owder  ring  is  made  of  fine-grained  powder  pressed 
in  a  mold.  It  is  hdd  in  its  channel  by  a  brass  ring  and  is  ignited  from 
the  primer  through  four  holes  in  the  ftise  body. 

The  cone  is  ms^e  of  an  aUoy  of  50  parts  lead,  25  tin,  and  6  antimony, 
and  is  held  in  place  on  the  frise  body  by  the  clamping  nut  and  a  steel 
pin.  The  latter  prevents  independent  rotation  of  the  cone.  A  lip  on 
the  base  fits  tightly  in  a  corresponding  groove  in  the  frise  body  and 
serves  as  a  gas-check,  preventing  x)ossib1e  premature  ignition  of  the 
powder  in  the  frise  chamber.  A  leil-hand  helicoidal  groove  on  the  cone 
receives  the  time  train,  which  communicates  by  a  connecting  tube  of 
bronze  with  the  powder  chamber  of  the  ftise. 

The  oover  is  of  brass  and  is  held  in  place  by  the  cap  and  a  small  pro- 
jecting pin  in  the  ftise  body  fitting  into  a  slot  in  the  base  of  the  cover. 
It  has  a  groove,  corresponding  to  the  time  train  on  the  cone,  and  is 
pierced  with  holes  numbered  from  1  to  15,  corresponding  to  the  seconds 
of  graduation,  the  spaces  between  consecutive  lioles  being  subdivided 
into  fifths  and  pierced  or  countersimk  at  the  divisions. 
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The  cap  is  of  t>rasS;  and  has  two  holes  on  its  upper  snr&ce  for  the 
wrench. 
The  claniping  nnt  is  of  brass.    It  holds  the  cone  on  the  body. 

THE  PERCUSSION  ELEMENT. 

This  consists  of  the  plunger  fa  brass  case  filled  with  an  alloy  of  16 
parts  lead  and  1  part  tin),  a  nring  pin  of  steel,  and  the  percussion 
igniter. 

The  percussion  igniter  is  of  brass.  The  surface  of  the  igniter  and 
plunger  are  grooved  parallel  to  the  axis  of  the  fiise  to  furnish  communi- 
cation from  the  powder  chamber  of  the  fuse  to  the  interior  of  the  pro- 
jectile. A  tin-foil  ring  separates  the  powder  charge  of  fuse  from  the 
igniter.  A  copper  disk  closes  the  rear  passage  to  the  igniter  priming 
and  withstands  the  pressure  of  the  firing-pin  point  should  the  velocity 
of  the  shell  be  diminished  sufficiently  to  permit  forward  movement  of 
the  plunger. 

The  bottom  of  the  fuse  is  closed  by  a  brass  nut,  grooved  fi>r  the  pas- 
sage of  the  flame  to  the  powder  charge  of  the  shell.  The  openings  are 
covered  by  a  paper  or  tin-foil  disk. 

The  weight  of  the  fuse  is  16  ounces. 

ACTION  AS  A  TIME  FUBB. 

For  a  whole  number  of  seconds,  as  12 : 

Pierce  the  time  train  and  cone  at  right  angles  to  the  axis  of  the  latter 
through  the  hole  in  the  cover  numbered  12.  Remove  the  safety  pin. 
When  the  gun  is  fired  the  shock  of  discharge  breaks  or  straightens  the 
lugs  on  the  concussion  plunger,  which  is  thrown  to  the  rear,  striking 
the  firing  pin  and  igniting  the  priming.  The  flame  ignites  the  c<ini- 
pressed  powder  ring  through  the  communicating  holes,  and  theiUT 
reaches  the  time  train  through  the  hole  in  the  cone.  At  the  end  of 
twelve  seconds  the  flame  reaches  and  ignites  the  charge  of  x>owder  in 
the  projectile. 

The  frise  may  be  cut  to  fifths  of  a  second  directly,  and  close  approxi- 
mation to  tenths  given  by  inclining  the  piercing  tooL 

ACTION  AS  A  PERCUSSION  FUSE. 

When  the  gun  is  fired  the  shock  of  discharge  forces  the  i)ercusH]on 
plunger  to  the  rear,  driving  the  firing  pin  through  the  plunger.  When 
the  projectile  stnkes  an  object  the  plunger  is  thrown  forward,  and  the 
pin  ignites  the  primer.  The  flame  is  communicated  to  the  powder 
chamber  of  the  fase  when  it  passes  to  the  i)owder  charge  of  the  pro- 
jectile. 

DEVELOPMENT  AND  MANUFACTURE. 

The  manufacture,  up  to  the  present  time,  has  been  in  the  experimeo- 
tal  stage,  temporary  tools  being  improviswl  for  the  work.  It  is  only 
since  the  fuse  has  been  brought  to  its  preseut  degree  of  perfection  that 
the  tools  necessary  for  economical  production  of  the  fuses  in  quantity 
have  been  put  in  process  of  fabrication. 

The  experimental  work  was  inaugurated  in  the  winter  of  1888  and 
1889  by  Gen.  (then  Lieut.  Col.)  D.  W.  Flagler  and  continued  during 
his  command,  at  the  conclusion  of  which  a  model  of  a  T-second  fdso, 
patterned  after  the  French,  had  been  perfected  for  trial.    Work  was 
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then  suspended  from  November,  1889,  till  March,  1890,  when,  by  orders 
of  the  Department,  it  was  resumed  by  the  late  Col.  T.  Gr.  Baylor,  then 
ill  command,  and  fuses  of  the  pattern  referred  to  above,  with  some 
t^light  modification,  were  made  and  sent  to  the  proving  ground  for 
trial.    The  results  were  very  encouraging.    (See  Table  I.) 

It  was  then  directed  that  the  time  element  be  lengthened  to  burn 
twenty-four  seconds  and  a  model  of  a  Danish  fuse  (identical  in  prin- 
ciple with  the  former),  which  was  understood  to  have  given  satisfactory 
results,  was  taken  as  a  basis  for  futui*e  trials.  Mealed  powder  had  been 
used  for  the  tarain  in  the  7-second  fuse,  but  the  increased  length  of  train 
now  adopts  required  a  slower  composition  in  order  that  the  size  and 
weight  of  the  fuse  might  be  kept  within  suitable  limits. 

A  24-Becond  fuse  was  accordingly  made  and  tried  at  the  proving 
grf>und,  but  with  very  unsatisfactory  results  as  far  as  the  time  element 
was  concerned. 

From  that  date  the  time  was  taken  up  in  various  trials  to  determine, 
if  possible,  the  cause  of  failure. 

Intelligent  action  required  that  one  or  more  fuses  should  be  sub- 
jected to  the  shock  of  discharge,  with  the  least  distortion  possible,  and 
recovered  for  examination.  A  fuse  with  percussion  plunger  removed 
was  screwed  in  a  housing  which  was  then  inserted  in  a  shell  through 
the  base,  the  latter  being  closed  by  the  housing.  This  method  was 
suggested  by  Capt.  Zalinski,  Fifth  Artillery.  On  firing  it  was  found 
that  the  brass  cover  of  the  plunger  (the  plunger,  modeled  after  the 
Danish,  then  consisted  of  a  brass  case  filled  with  alloy  of  lead  and  tin) 
had  been  forced  into  the  vents  around  the  firing  pin,  closing  them  and 
shutting  off  the  flame  from  the  time  train,  which  was  not  ignited.  This 
and  the  other  exi)eriments  suggested  ^veral  modifications  as  follows : 

(1)  A  solid  concussion  plunger  of  bronze  instead  of  the  brass  case 
filled  with  alloy. 

(2)  A  ledge  at  the  base  of  the  plunger  channel  to  stop  the  plunger 
after  striking  the  firing  pin,  thus  preventing  possible  closing  of  the 
vents. 

(3)  Bediiction  of  the  number  and  size  of  vents  so  as  to  increase  in- 
tensity of  flame  through  each. 

(4)  Use  of  a  compressed  powder  ring  surrounding  the  vents,  thus  re- 
inforcing the  flame  &om  plunger  primer. 

(5)  Omission  of  the  vent  bored  in  cone.  This  vent  was  supposed  to 
be  necessary  to  enhance  the  movement  of  the  inflamed  gas  from  the 
primer  and  compressed  powder  ring.  It  is  not  needed  with  the  mealed 
powder  train  now  used,  though  it  maybe  necessary  with  a  slower  com- 
position. 

(6)  Priming  eomi>osition  made  more  sensitive. 

(7)  Steel  pin  used  for  concussion  primer  instead  of  bronze.  The 
bronze  pin  was  turned  on  the  body  of  the  fuse.  This  part  of  the  cast- 
ing was  sometimes  faulty,  making  the  pin  unreliable. 

For  the  next  trial  the  length  of  the  fiise  was  ordered  limited  to  fifteen 
seconds,  which  permitted  the  use  of  mealed  powder,  used  in  the  7-second 
ftise,  instead  of  the  slower  comx>osition  used  in  the  trials  of  October  18, 
1890.    This  was  considered  advantageous, 
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On  July  7  and  8,  1891,  fuses  embodying  these  changes  were  tested  at 
the  proving  ground,  with  the  following  satisfactory  results:  (See 
Table  II.) 


No. 
fired. 

Cut. 

Acted 
by  time. 

Average  time  of  flight. 

Inches. 

Seecndt, 

20 

0.6 

AU. 

Ist  obsenrer  — 

2d  observer 

8d  observer 

4th  observer  — 

0.00 
0.07 
LOO 
1.13 

12 

2.75 

*11 

Ist  observer 

2d  observer 

3d  observer 

3.80 
4.16 
4.20 

3 
1 
2 

6.5 

6 

5.5 

t3 
1 
2 

10.125 
0.5 
8,75 

Ist  observer 

2d  observer 

8.08 

*  One  shot  did  not  reach  target.    No  burst  wae  seen  by  either  observer, 
t  First  shot  burst  on  striking  ground  600  yards  in  rear  of  target. 

The  model  used  in  ihese  latter  tests  is  the  one  shown  in  PI.  i,  and 
which  has  been  adopted  for  manufacture. 

It  should  be  borne  in  mind  that  the  work  was  new  (the  data  at  hand 
at  the  outset  being  very  limited)  and  involved  much  tedious  and  patient 
experiment,  mainly  in  the  following  direction: 
.    (1)  With  different  initial  diameters  of  pipe. 

(2)  With  different  metals  for  time  train. 

(3)  With  different  methods  of  putting  the  train  in  the  groove. 

(4)  Varying  size  and  shape  of  train  groove. 

(5)  Varying  the  density  of  the  charge  and  reducing  the  diameter  of 
the  resulting  train  to  reduce  the. quantity  of  heat  developed  in  burning. 

(6)  Various  powders  for  charging  the  time  train. 

(7)  Many  changes  of  detail  in  the  form  and  interior  arrangement  of 
the  time  element  to  correct  defects  indicated  by  trial  'at  the  proving 
ground. 

The  following  details  of  the  foregoing  will  be  of  interest: 

(1)  MetalUc  pipe  for  time  train.  Lead  was  used  in  the  first  trials, 
and  is  now  used  for  the  train.  It  possesses  these  properties,  which  arf 
advantageous: 

It  draws  easily  and  uniformly.  It  has  a  low  melting  point,  causinir 
the  train  to  vent  itself  in  burning.  Ease  of  ventage  has  a  markini 
effect  upon  uniformity  of  burning. 

Tin  is  said  to  have  been  used  with  some  success  abroad,  and  triaN 
with  it  have  been  made  here.  The  results  of  the  first  trials  were  not 
as  satisfactory  as  with  lead.  The  difficulties  met  with  were  overcoint- 
later,  and  results  were  obtained  (at  rest)  which  did  not  differ  materiallx 
from  those  with  lead.  So  far  as  known,  lead  is  generally  used  for  fii>r^ 
of  this  kind,  but  more  extended  trials  might  indicate  the  desirability  oi 
using  tin.  The  latter  is,  however,  harder  to  draw  than  lead,  and  tin- 
cost  is  greater. 

Stime copper  trains  were  burned  in  straight  lengths  by  direction  of  tlir 
Department  and  at  the  reciuest  of  Gapt.  Zalinski,  Fifth  Artillery,  Tlir 
trials  showed  its  undesirability  for  the  purpose  on  account  of  the  hijrli 
melting  point  of  copper  which  precluded  any  ventage  other  than  throujrii 
the  end,  making  the  rate  of  burning  irregular  except  in  very  short 
lengths. 

Attempt  wjis  mmle  to  draw  tubes  from  aliiminum,  but  without  suc- 
cess, on  iMHount  of  the  impracticability  of  annealing.     Hot  water  is  Siiid 
to  answer  in  wire-drawin<^^  this  metal,  hut  did  not  suffice  for  tubes,  u< 
far  as  the  limited  trials  possible  here  indicated. 
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g)  Different  methods  of  putting  the  train  in  the  groove,  as  follows : 
aving  the  groove  of  sufficient  size  to  permit  the  train  being  rolled 
in  freely. 

Giving  an  oblong  cross  section  to  the  groove,  the  shorter  axis  of  this 
section  being  less  than  the  diameter  of  the  train.  The  latter  is  flattened 
slightly  to  permit  its  entering  the  groove,  and  is  then  rolled  flat  on  the 
exterior.  The  latter  method  has  been  adopted,  as  it  is  thought  the  roll- 
ing partially  restores  the  train  charge  after  the  disintegration  caused 
by  coiling.    The  results  by  this  meth^  are  satisfactory.  • 

(3)  Various  compositions  have  been  tried,  giving  different  densities  of 
charge  and  different  rates  of  burning,  accor£ng  to  the  length  of  fuse 
required. 

MANUFACTURE. 

There  are  thirteen  principal  parts  to  the  fuse,  detailed  description  of 
the  manufacture  of  a  majority  of  which  is  unnecessary. 

The  body  is  cast  of  bronze,  and  is  turned  and  finished  to  dimensions 
shown  in  PI.  u. 

The  cover  is  made  of  a  disk  of  brass  3.25  inches  in  diameter  and  0.55 
inch  thick,  being  stamped  to  the  form  required  by  a  punch  and  die.  The 
disk  will  be  cut  and  the  cover  stamped  out  in  one  operation  on  a  double 
acting  press,  as  follows :  • 

A  circular  cutter  cuts  the  disk,  A  punch  working  within  the  cutter 
forces  the  disk  into  the  die.  It  is  then  finished  and  prepared  on  the  ex- 
terior for  graduation. 

The  cap,  nut,  and  closing  screw  are  cut  from  rolled  brass  and  finished 
as  shown  in  PL  n. 

The  cone  is  cast  from  an  alloy  of  lead,  tin,  and  antimony.  It  is 
squared  on  the  ends,  the  gas  check  ledge  turned  on  the  base,  and  the 
surface  grooved  for  reception  of  the  train. 

The  concussion  plunger  is  made  of  bronze.  It  being  a  shorter  alloy 
than  brass,  the  lugs  break  more  readily. 

The  time  train  is  made  as  follows : 

A  lend  pipe,  12  inches  long,  0.80  inch  outside  and  0.62  inch  inside 
diameter,  is  charged  with  abo\it  1,000  grains  of  mealed  powder,  30  grains 
being  put  in  at  a  time,  and  settled  by  three  slight  taps  with  a  mallet 
on  a  drift.  Both  ends  are  then  closed,  and  the  pipe  is  reduced  in  70 
draws  to  0.152  inch  outside  diameter.  The  length  of  the  resulting  train 
is  about  23  feet.    About  2  feet  are  cut  from  each  end  and  rejected. 

Comparative  tests  are  made  by  burning  lengths  of  1  foot  each. 

PI.  in,  Fig.  n,  shows  the  charged  pii)e  prepared  for  drawing,  one 
end  being  reduced  for  passing  through  the  die. 

For  the  first  drawing  the  reduction  in  diameter  is  0.02  inch.  This 
diminishes  to  the  last  drawing,  when  it  is  0.002  inch. 

For  a  15-second  fiise  a  length  of  10.5  inches  is  taken. 

The  time-train  groove  being  0.13  inch  wide  and  0.145  inch  deep,  neces- 
sitates a  flattening  of  the  train  while  it  is  being  put  in  the  groove.  A 
roller «then  forces  it  well  into  the  groove  and  flattens  the  surface,  which 
is  covered  with  a  coat  of  shellac.  A  strip  of  asbestus  cloth  is  fastened ' 
over  the  train  at  its  junction  with  the  tube  connecting  it  with  the  powder 
chamber  of  the  fuse. 

The  Schultz  chronoscope  is  used  in  testing  fuses  for  rate  of  burning 
<<at  rest,"  making  possible  more  accurate  comparisons  of  results  ^^at 
rest"  than  can  be  obtained  with  the  stop  watch,  where  personal  error 
will  enter. 

For  the  present,  the  graduation  for  service  will  be  determined  experi- 
mentally on  the  proving  ground. 
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Tablb  h-'I^ankford  Araenal  oomhinatum  French  modified  fuse. (model  April,  1890), 
fired  at  Sandy  Hook  proving  ground,  April  28  and  June  2, 1890, 


No. 

Faseset. 

Observed  Umea. 

Burst  from  1-,000-yards 
target. 

BembrlLB. 

1 
2 
3 
4 
5 
6 

7 

8 

0 

10 

11 

12 
13 
14 

Seeondt. 

8ee». 
1.8 
2.2 
1.0 
2.3 
2.8 
2.2 

1.6 
1.6 
Lost 
8.4 
8.4 
5.4 
5.8 
5.8 

Sect. 

Sect, 

610  feet  front 

KlevatioD,  l©  0*  2". 

Elevation,  29  W. 
Elevation,  40  OO*. 

660  feet  front 

660  feet  front 

810  feet  front 

Just  in  rear 

10  feet  rear 

2 
2 

4 
4 
4 
6 
6 
6 

June! 

Lost 
1.4 

•  8.2 

Lost. 
3.4 
5.2 
5.2 
5.2 

3,1890. 
Lost. 
L6 
8.6 
8.2 
8.2 
Lost. 
5.2 
6.4 

>Short  of    LOOO-yards 
S    target. 

Sshort  of  l*mile  target. . 
\ 

>Beyond  1-mile  target.. 

Table  II. — Frankford  Arsenal  comhination  fuse,  fired  at  Sandy  Hook  proving  ground, 

July  7, 1891. 


No. 

Cut 

Observed  times. 

• 

Bemarka. 

Capt. 

Baker. 

(Watch.) 

Mr.J.H. 

GiU. 
(Clock.) 

Lieut 
Gibson. 
(Watch.) 

Lieut. 
Wheeler, 
(Watch.) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

Inch. 
0.5 
0.5 
0.5 
0.5 
0^5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

Seeondi. 

1 
1.25 

Seeondt. 
1.2 

Seconds, 

1.25 

1 
.75 

1.125 
.    L125 

1 

1 

L25 

L25 

1.875 

1.125 

1 

1.5 

1 

1 

1.125 

1.125 

1 

1 

1.25 

Sseonds. 

1.75 

1 

.75 
.75 
.75 
.76 

1 

L25 

.75 
.76 

Elevation,  100.  Average  times : 

Mr.  GiU,  .96  second;    Lieut. 

'    Gibson,  1.11  seoonda;  Lieut 

Wheeler,  .97  second;  Capt 

Baker,  1.06  seconds. 

L25 
1.25 
1.25 

1.8 

1 

.0 
.8 

1 
.0 
.9 

1 

1 

L5 
1.25 

1 

1 

1 

.75 
.75 
.75 

1 

.8 
.8 
.8 

.75 
1.25 

1 
1 

J 

JULY  7  AND  8,  1891.    ltANGE,l  MILE. 


No. 

Cut 

Inchf.i. 

1 

2.75 

2 

2.75 

3 

2.75 

4 

2.75 

6 

2.75 

6 

2.75 

7 

2.75 

8 

2.75 

9 

2.75 

10 

2.75 

11 

2.75 

12 

2.75 

Observed  times. 


Capt. 

Baker. 

(Watch.) 

Mr.J.H. 

Gill. 
(Clock.) 

Seeondt. 
5.00 

Seconds. 

4 

4.2 
8.6 

""'  4.66 

Lieut 
Gibson. 
(Watch.) 


Seeondi. 
4.5 
4.25 
4.5 
4.25 


Did  not  reach  target 


4.00 

400 

8.75 

4.00 

42 

4.00 

3.75 

4  25 

8.75 

400 

3.8 

4  25 

4 

425 

4125 

425 

425 

450 

4125 

425 


Burst  frvm 
target 


Yards, 

25  rear... 

30  front . 

8  rear... 

34  front.. 


82  front  .... 
39  ftront . . . . 

22  front 

28  front 

16  fh>nt . . . . 

15  frx>nt 

10  rear 


Eemarks. 


Elevation  30.  Average  times: 
Lieut  Gibson, 4.29  seconds; 
Mr.  Gill,3.89  seconds;  Capt 
Baker,  410  seoonda. 
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Tablk  ll.—Franlcford  Arsenal  camhination  fuse,  fired  at  Sandy  Hook  proving  ground, 

July  7,  i^5i— Continued. 

JULY  8,  1891.    BAN6E,3,000YAJtDS. 


No. 

1 
2 
8 

4 
5 
8 

Cat. 

OlMerved  times. 

Gnu  eleva- 
tion. 

Burst  from  target 

Capt.  Baker. 
( Watoh. ) 

Lieat  Gibson. 

Jneket. 
6.6 
8.6 
6.5 
8 

5.5 
6.5 

Seeondt. 

JSee4mds. 

o 

6 

8 
7 
7 
7 
7 

Tardt. 
800  rear.* 
300  rear. 
300  reap. 
270  rear. 
133  rear. 
91  rear. 

• 

10.25 

10 
9.5 
9.25 
8.825 

10 
9.6 
9 
8.5 

*0n  striking  ground. 


BEPORT  OF  THE  CHIEF  OF  ORDNANCE. 

Sioitri  offering  mIX  SJt-ificK  B.  L.  rijt«  (tlrel),  No.  IS,  ITal 


*IiiclDilin2  Iponud  3|  oaDoa  fuM,  Idudcm  moak 
(1929— W.) 
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roint  FouHihif,  at  Sandy  Uook,  N,  ./.,  Jpril  £8,  1890. 


Y\TtA  at  acreen  130  yardH  in  ftoni  of  l,000-yar(la 
targeL 


•  Fin*d  at  1,000-yarda  tarfet. 


.... 


Special  remarks  about  each  fire,  auch  aa  efftn^t  on 
I>iecfi,  aotiou  of  bretK'h  ine<'tattiiiRin,  couaamptiou 
of  p«»wd*»r,  aonnd  of  projectile  in  flii^ht.  acattering 
of  IVagments,  et<'.,  and  metrologicald^ta. 


Fired  at  acreen  120  yarda in  ftront  of  1,000-yarda 

target. 
Firing  conducted  by  the  proof  officer. 


Fuse  set  at  2  acironds.     Shell  burst  250  feet  in  front 
of  screen. 

Fuse  act  at  2  seconds.    SheU  burat  600  feet  in  trout 
of  target. 

Fuse  act  at  2  seconds.    Shell  burst  MO  feet  in  front 
of  target. 

Fuse  set  at  4  seconds.    Shell  burat  310  feet  in  front 

of  target. 
Fuse  set  at  4  seconds.    Shell  paaaed  through  target 

and  burst  Just  beyond. 
Fuse  set  at  4  seconaa.    Shell  paaaed  through  acreen 

and  burst  10  feet  beyond. 
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Record  of  firing  with  S.S-inck  B.  L.  rifle  {iit4iel%  No.  IS,  TTrtf 

[Oljcct  of  flring,  to  detemiliw 


!>«<*• 


CaiinoiL 


1fi90. 

jiiiM-  2  ;i 

I 


June    2  : 


June    2 


Jnno    2 


June    2 


Jiine    2 


June    2 


June    2 


3.2  inch  B.L.  rifleJ(«t4H?l). 
No.   18,  West  Point- 
Foundry. 


No.  of 
liiv. 


*FuM. 


(3001-'90.) 


1081 


1082 


Powder. 


Kind. 


1U83 


108i 


1085  ' 


1086 


1087 


1088 


ei 


,3 

P 
g 


CM 
l- 


C 
0 


C 


Weigbt 


Lbn.  Oz. 
3    12 


3    12 


3    12 


3    12 


Pi^ootile. 


Kind. 


3    12 


3    12 


3    12 


3    12 


a 
e 


.a 

a 
8 

-a 


I 


-3 


4) 

00 


Weight 


Ele- 
tion. 


Lit.  Oz, 
11  U 
*1    44 

t5 


0  « 

1  02 


|_  13    7t{ 

I    11  14  ,'  1  02 
*1    4 
t6 


13    7 


11  14 


2  60 


13    8 


11  12 


260 


13    6 


11  14 


13    7 


11  14 


18    8 


11  15 


13    9 


11  11 
•1    4 
t5J 


13    4i 


260 


4  00 


4  00 


4  00 


FuM.   <  Recoil. ! 

1 


tMoAket  powder,  bursting  chargeb 


g 

a 


O 

! 
I 

g 


.a 
S. 

s 
s 

g 


/Vrf. 

11 


lrtl 


11 


IH 


11 


111 


"I 


EEPOET  OF  THE  CHIEF   OF  ORDNANCE. 
Point  Fouitdrji,  at  Sandg  Bool,  N.  J.,  June  t,  1890. 


EEPOET  OP  THU  CHIEF  OP  ORDNANCE.  . 

Ilteord  of  firing  tri(A  3.f-iNc*  B.  L.  rijit  (tietl),  A'o.  IS,  WtH  FmI 
[OI^vcl  of  Qtlng.  U>  lot  Fnukf.ird  Amnl 


*  Rule  ]iowd«r,  bunting  cIu»(B.  CL«ad. 

]8«ld!  VFiiM"B|"Dii>diai)dUuliihp(irciiHloB^ 
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Foundry,  at  Sandy  Hook,  X.  J,,  from  October  27  to  October  S8, 1890. 
•onibiDation  fuoes  (modified  DuuBh).] 


Gun  mounted  on  BufBneton  nteel  field  rarriage 
(light),  Xu.  17,  with  old  opiral  Rprinfj;  brnki^H. 
l>e  Bsoigt^  pflN-rhfM'k.  Cnnnon  friotiou  iiriincrrt 
(experinit*ulul),  with  niodiHcd  primino.  Man-h, 
1880.    Fired,  twui  plutl'uiiu  on  i'urt  wail. 


Aimed  at  left  edge  of  3,(K)0*yardH  target. 


Aimed  to  the  right  of  l-mtle  target 


Fired  at  S.OOO-yards  target , 


Fired  into  seacoaat  batt,  left  section ;  to  be 
recovered. 


Shell  recoyered,  bat  ftiaes  destroyed  to  such  an 
extent  by  impact  that  no  information  can  be 
gained  from  tiiem. 

Omi  sighted  by  Lieut.  W.  W.  Gibson,  Ordnance 
Departmoit.  Fall  of  vrojectile  obserred  by 
Lieut.  O.  H.  Lissak,  Oronanoe  Department. 

Ftrlng  oondaeted  by  tlie  proof  oflioer. 


S]>eoiHl  remarks  about  each  fire,  such  as  effect  on 
picre,  action  of  breech  mechanism,  coneumption 
of  ]>owder,  sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metrolog&al  data. 


Struck  wnter  at  alK>ut  4,000  yards;  was  not  ob- 
served iu  time  to  judge  wiil'i  certainty  whether 
or  not  it  exploded. 


Struck  water  at  about  4,000  yards;  burst  on  strik* 
ing.    Time  of  flight.  16  seconds. 


Struck  water  at  about  4,000  yards ;  burst  on  strik- 
ing.  Time  of  flight,  14^  seconds. 


Gun  hung  fire,  caused  by  eroded  condition  of  yent 

f>ieco.    Struck  water  at  about  4,500  yards ;  burst- 
ng  doubtful.    Time  of  fiight,  17|  seconds. 


Struck  water  at  3,000  yards;  burst  on  striking. 
Time  of  fiight,  9^  seconds. 


Struck  40  feet  behind  3,000-yards  target;  burst  on 
striking  ground.    Time  of  flight,  ^  seconds. 


Frankford  Arsenal  percussion  plunger. 


Modified  Danish  percussion  plunger. 


BEFOBT   OF   THE   CHIEF  OF   OBDKANCB. 

Bfcord  of  firinf  wiU  S.WntA  B.  L.  rift*  (tUtl),  ITo.  18,  WtH 
[OI0«ctofflrlBs,  to  Wat  Fnuktivd  Anesri 


*  Rifle  powdBT,  bunting  cbar^e- 

<  Fnu  "B,"  modlSed  DitnUh  perciualoD  plaonr. 
^Fdm  ^'A,^'  Fruikford  AfwiiaI  pcnuMloo  ploajta 
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Point  Foundry f  at  Sandy  Hook,  N,  J,,  November  19, 1890. 
eonibimiti<ni  fases  (modified  Danish).] 


Oan  mounted  on  Bufflnaiion  steel  field  carriage 
(Ught),  No.  17,  irith  old  epiral-fipring  brakes. 
Be  Bange  gas-oheck.  Cannon  friction  primers 
(experimental),  with  modified  priming,  March. 


Fired  down  the  beach, 
mile  target. 


Aimed  to  the  left  of  1- 


Fall  of  projectile  and  time  of  flight  observed  by 
Lieut,  w .  W.  Gibson,  Ordnance  Department. 

Firing  condocted  by  Capt.  D.  A.  Lyle,  Ordnance 
Dej^urtment,  assistant  proof  officer. 


Special  remarks  abont  each  fire,  such  as  effect  on 
piece,  action  of  breech  mechanism,  consumption 
of  powder,  sound  of  prqjectile  in  flight,  scatter- 
ing of  fragments,  et-c.,  wad  metrolo^cal  data. 


Four  retaining  strips  left  on  igniter;  others  re- 
mo  vfd.  Burst  on  striking  ground.  Time  to 
striking  ground,  5  seconds.  This  fuse  had  pre- 
viously been  bored  to  10  seconds. 

Four  retaining  strips  left  on  igniter;  others  re- 
moved. Burst  on  striking  ground.  Time  to 
striking  ground,  5  seconds. 
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Eecord  of  firing  with  3,2-ineh  B.  L.  rifle  (steel),  No.  IS,  Wat 
[Object  of  firing,  trial  of  Frankford  Arsenal  combination  fuse  (niodiiied  Basteh) 


Date. 


1890. 
Dec.   18 


Dec.   18 


P.M. 


No. 
of  se- 
ries. 


11 


12 


No.  of 
fire. 


1441 


Powder. 


Kind. 


S2 


U42 


o  „ 

OB  >iW 

S  S  o 


Weight 


Lbi.Ot. 
3    12 


3    12 


Projectile. 


Kind. 


lie 

III 

o  s  3 


Weight. 


Ele- 
va- 
tion. 


Lbt.Oz, 
12    0 
*5 
tl    0 


13    6 


12    1 

*6 

tl    0 


13    7 


Fuse 
marked 


O     I 

8  85 


4  00 


tA 


§B 


Fuse 

set  at — I 


Recoil 


._ 


Sees. 


Feet 
9 


10 


*  Rifle  powder,  bursting  charge, 
i  Fuse. 


t  "A,"  Frankford  Arsenal  penmsaion plunger. 
}  *'B/'  modified  Danish  percuaaion  plunger. 


Record  of  firing  with  S.S-inch  B.  X.  field  rifle  (eteel)^  No.  1, 
[Object  of  firing,  to  test  Frauk'ford  Arsenal  combinatioo 


No. 

Powder. 

Prqjectile. 

Ele- 

Fuse 

Fose 

No  of 

Re- 

Date. 

ot  se- 

fire. 

va- 

mark- 

set 

ooiL 

ries. 

Kind. 

Weight. 

Kind. 

Weight. 

tion. 

ed. 

at- 

1800. 

^ 

1  i 

i6*.  Oz. 

]^ 

Lbs.  Oz. 

O     t 

Seet. 

Ftit. 

Doc.    18 

1(37 

1 

4    0 

19    1 
15  sand. 

10  0 

n 

*•••"• 

—  K-*» 

• 

"3  M  ^ 

20    0 

J  cc         t 

1 

Dec.    18 

1 

1 

1 

P.M. 

1 

1 

1 

168 

q 

^  si 

4    0 

1 

^    7 

10  0 

*A 

5        12 

1 
1 

Dec.    18 

1 

1      14 

169 

3- 

4    0 

20    0 

10  0 

tB 

1 

1 

i 

\4 

■^^ll 

t4 

l4 

/ 

Jf^s 

1 
1 

o 

a  ■-  i 

1 

1 

, 

1 

1 

^    I 

»!r^ 

(»         I 

J 

(7696-'90.) 


•  '•  A, "Frankford  Arsenal  percnssion  plunger, 
t  "B,"  Modified  Danish  percussion  plunger. 
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Point  Foundry,  at  Sandy  Hook,  N,  J,,  December  18, 1890, 

with  modified  primer  for  igniting  time  train  and  with  quick  match  inserted.] 


'  Wind, 
Ntmigth 


Time 
of 


^tt  Ifl'ght 


cvction. 


1 

a 

8 

it. 

J' 

a 

1? 

Sect. 


Gun  mounted  on  Carriage  for  3-inch  gun  (al- 
tered muzzle  loader),  with  old  spirarRpring 
brakes.  De  Bange  gas-check.  Cannon  fric- 
tion primers  (experimental),  with  modified 
priming,  March,  1890. 


Fired  to  sea. 


4^     Aimed  between  1  mile  and  3,000-yard  tar- 


Firing  conducted  by  the  proof  ofllcer. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  pow- 
der, sound  of  projectile  in  flighty 
scattering  of  nragments,  etc.,  and 
metrological  data. 


Shell  did  not  buat 


Shell  burst 


WatervUet  Araenal,  at  Sandy  Hook^  N.  J,,  December  18, 1890. 
fuses  (modified  Banish),  fired  in  housing  and  recovered.] 


Wind. 
Btrvn'th 
I    and 

direc- 


tion. 


i 


4 


a 


Gun  mounted  on  Bufflngton  BtetA.  field 
carriage.  No.  4.  Spiral-spring  brakes, 
cIstIs  attachment  I)e  Bange  gas-check. 
Cannon  friction  primers  (experimental), 
with  modified  pnming,March  1890. 


>  Fired  into  sand  butt,  section  1. 


a 

e 
u 


Firing  oonducted  by  the  proof  officer. 


Special  remarks  about  each  fire,  such  as  eflTect  on 

Siece,  action  of  breech  mechanism,  consump- 
ion  of  powder,  sound  of  projectile  in  flight, 
scattering  of  fragments,  etc.,  and  metrological 
data.^ 


Sighting  shot 


Bear  plunger  removed  before  firing.  On  firing 
firont  plunger  had  operated,  exploding  per- 
cussion composition,  brass  ooveringof  plunger 
forced  into  vonts  surrounding  steelpoint,  clos- 
ing them.  Lead  cylinder  of  plunger  driven 
forward  into  point.  Time  composition  not 
ignited. 

Rf^r  plunger  removed  bofore  firing.  On  firing 
front  plunger  had  operated,  exploding  percus- 
sion composition:  brass  covering  or  plunger 
forced  into  vents  surrounding  steel  point, 
partially  closing  them.  Lead  cylinder  of 
plunger  driven  forward  into  point  Time 
train  ignited  and  consumed. 


EEPOHT  OP  THE  CHIEF  OP  OEDNANCE. 

BeeoTd  of  firing  teUk  SJt-inek  B.  L.  Hfie  (tUel),  No.  18,  ITni 


^^^ 

Pow 

ier. 

Projectile. 

Blev*. 

UOD. 

aShf 

Date. 

Kind. 

Weisbt. 

Kind. 

Wdght. 

filH. 

Lbi.Ot. 

Sm 

ipr.  a 

1028 

S    13 

•IB    7i 

* 

"I 

Apr.  a 

10» 

» 

1    18 

i    ^ 

•13  n 

1^. 

SI 

Apr.  ffl 

1030 

o| 

B    » 

1    \ 

IS    Ik 

i 
1 

lA 

Apr.  28 

P.  M.... 

,l«!l 

^1 

8    12 

i 

-IB    7( 

^ 

Apr.  OT 

Apr.  S8 

ll»3 

It 

8    12 
8    IS 

IB    Tl 

•IB  n 

& 

■* 

-Inolodmg 

1  poiind  St  oim«a  fiue,  «  aasa*  nrnskit  powder,  buratlnE  obarga. 

(1929- 

-W.) 
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i'uiut  Foundrif,  at  Saudy,  Hook,  N.  »/.,  April  g8,  1890, 


Fired  At  scrMn  120  yards  in  front  of  l^OOO-yards 
iargeL 

) 


Fir<Ml  at  l,000-yard8  target . 


Fired  at  aereen  120  yards  in  front  of  l,000-yard8 

target. 
Firing  conduotad  by  the  proof  officer. 


Special  remarlis  abont  each  fire,  fluch  as  effect  on 
piece,  action  of  breedi  mechanism,  consomption 
of  powder,  soand  of  projectile  in  flight,  scattering 
of  fragment-s,  etc.,  and  metrologicafd^ta. 


Fuse  set  at  2  seconds.     Shell  burst  230  feet  in  front 
of  screen. 

Fuse  set  at  2  seconds.    Shell  burst  600  feet  in  front 
of  target. 

Fuse  set  at  2  seconds.    Shell  burst  660  feet  in  front 
of  target. 

Fuse  set  at  4  seconds.    Shell  burst  310  feet  in  ft^nt 

of  target. 
Fuse  set  at  4  seconds.    Shell  passed  through  target 

and  burst  Just  beyond. 
Fuse  set  at  4  seconas.    Shell  passed  through  screen 

and  burst  10  feet  beyond. 
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Rec4>rd  of  firing  with  S.S'inoh  B.  L,  rifle  {nieel),  No.  18,  TTeff 

[Olject  of  flring,  to  determine 


Dttte. 


1890. 
Jiiue    2 


Jane    2 


June    2 


June    2 


June    2 


Jane   2 


June    2 


June    2 


Cannon. 


3.2-inohB.L,  rifleKsteel), 
>     No.  18,  West  Point 
Foundiy. 


No.  of 
Are. 


1081 


1082 


1083 


Powder. 


Kind. 


1084 


1085 


1086 


1087 


1088 


§ 


♦* 

^ 


e 


& 

6 


Weight 


2^.  Oz. 

3    12 


3    12 


3    12 


3    12 


3    12 


8    12 


8    12 


3    12 


Prqjeotile. 


Kind. 


% 
§ 

i 


I 


t 


o 


« 

CO 

a 


Weight 


Lh9.02. 

11  14 
*1    44 

t5 


13    7| 


11  14 

*1    4 

t6 


13    7 


Ele- 

va. 

tion. 


0  f 

1  02 


1  02 


11 14  i 

*\3 

13  8 

11  12 

"4 

18  6 

11  14 

13  7 

11  14 

18  8 

11  15 

13  9 

1111 
•1  4 

13  4i 

260 


250 


2  SO 


4  00 


4  00 


400 


Fnae. 


e 


I 


8 

g 
I 


a 


Recoil 


Ff€t. 

11 


FOM. 


(SOOl-'W.) 


tMoAket  powder,  bunting  cbargew 


m 


11 


11* 


U 


u* 


ni 


BEPOET  OP   THE   CHIEF   OP   OHDNANCE. 
/■otaf  Fomirn,  ai  Samdp  Stn>i,  K,  J.,  June  t,  1890. 
Utam  vt  baniog  of  Aim*.] 


1 

■•t 

■3 

— 

I 

a—. 

*"« 

Bta. 

LMt... 

L«('.. 

Bnnt  •hort  of  l,lXftyarf. 
target. 

11 

« 

I* 

Find  !■  dlncUmi  ot  l.OOO-firii 
Urgel. 

Do. 

Lat... 

«t 

St 

Bnnt  abort  of  l-mI1e  tarnet. 

n 

Lort... 

SI 

Do. 

» 

«! 

«l 

Do. 

H 

Si 

Lect... 

rirnd  In  dlreeUoB  oTl-mllt  tai- 

Bortt  b«jand  I-mile  Uifot. 

>i 

SI 

N 

Do. 

H 

« 

N 

F.^^£«lb,th.proc^.ffl 

Do. 

•t  «ob  flrcowlitiEtoleDelli 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE.  . 


Record  of  firing  with  S.i-incK  B,  X.  rifle  (iUel)^  No.  18,  Wett  Point 

[Object  of  fii-iug,  to  test  Fraiikford  Arsi^nal 


Date. 


1890. 
Oct.    27 


Oct.    27 


Oct.    27 


Oct.    27 


Oct.    27 


Oct.    27 


Oct.   28 


Oct.    28 


Oct.   28 


.  P.M. 


No.  of 
fire. 


1312 


1313 


1314 


1315 


1316 


1317 


1329 


1330 


1331 


Powder. 


Kind. 


S 

o 

1 


O 


2 


I 

d 
P 


Weight 


Lbs.  Oz. 
3    12 


3    12 


8    12 


8    12 


8    12 


8    12 


8    12 


8    12 


8    12 


Projectile.  ^ 


Kind. 


<n 

g 

9 

00 

^ 

I 
I 

a 

o 

•a  . 


I 


5 
? 


S 

1 


OD 


1^ 

III 

Is  fl 


ill 
II 


ill 

.ca 

00 


Weight 


Lh».  Oz. 
12    0 
♦5 

tl    0 


13    5 


12    0 

•5 

tl    0 


13    6 


12    0 

*6 

tl    0 


13    6 


12    0 

*5 

tl    0 


13    5 


12    0 

*6 

tl    0 


18    5 


12    0 

*5 

tl    0 


18    6 


12  14 

15 


18    8 


12    0 
11     0 


13    0 


12    0 
tl     0 


18    0 


• 

•d 

« 

M 

Eleva- 

Fnse 

^ 

tion. 

cut  at — 

s 

9 
m> 

• 

O 

f^ 

o    / 

Sect. 

8  00 

10 

A 

10  00 

10 

flA 

10  00 

10 

A 

12  00 

10 

TB 

600 

6 

B 

600 

•    6 

B 

f 

1 

A 

1 

B 

Be- 
ooil. 


Feet. 

12 


12 


11 


12 


12 


10 


10 


10 


Wfnd. 

strength 

and  <li- 

rection. 


3 

o 


•f5 

t 

9 

M 

..4 

e 

o 


u 

g 

3 

I 


.a 

1 


a 


*RiJle  powder,  bursting  charge. 

tFnae. 

\  Sand. 

(5617-'90.) 


^Lead. 

II  Fuse  "A,"  Franlcford  Arsenal percoMloiiplimgiB'. 

VFuse  **B,"  modified  Daniah  percoasion  plnngor. 
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Foundry,  at  Sandy  Hook,  N.  J,,  from  October  £7  to  October  S8, 1890. 
•owbiDation  foaes  (modified  Danish).] 


4; 


un  moant^^d  on  Buffineton  steel  field  carriage 
(light).  No.  17,  with  ora  spiral  spring  brakeH. 
De  Buij;c  gas-cheok.  Cannon  friction  primers 
(exnerinifnttU),  with  modified  primings,  March, 
ISOO.    Fired  ii'oni  platform  on  lurt  waU. 


Aimed  at  left  edge  of  8,000>yards  target. 


A  inied  to  the  right  of  1-mfle  target 


Fired  at  8,000- jarda  target , 


Fired  Into  aeftooaat  hntt,  left  section ;  to  be 


Shdl  reeorered,  bat  ftiaes  destroyed  to  snch  an 
extent  ^r^P*ot  that  no  information  can  be 
gained  ntnn  them. 

Gnn  aigbted  by  Lient.  W.  W.  Gibson,  Ordnance 
Department.  Fall  of  nrojeetile  observed  bv 
Umii.  O.  M.  Lisaak,  Oruianoe  Department. 

Firing  oondneted  by  the  proof  oAcer. 


Si)ecial  remarks  abont  each  fire,  such  as  effect  on 
piece,  action  of  breech  mechanism,  consumption 
of  powder,  sonnd  of  prcyectile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metrologfcal  data. 


Struck  water  at  about  4,000  yards;  was  not  ob- 
served in  time  to  judge  with  certainty  whether 
or  not  it  exploded. 


Struck  water  at  about  4,000  yards ;  burst  on  strik- 
ing.   Time  of  flight.  16  seconds. 


Struck  water  at  about  4,000  yards ;  burst  on  strik- 
ing.  Time  of  flight,  14^  seconds. 


Gun  hung  fire,  caused  by  eroded  condition  of  vent 
piece.  Struck  water  at  about  4, 500  yards ;  burst- 
ing doubtful.    Time  of  flight,  17|  seconds. 


Struck  water  at  3,000  yarda;  burst  on  striking. 
Time  of  flight,  0^  seconds. 


Struck  40  feet  behind  8,000-yard8  target;  burst  on 
striking  ground.    Time  of  flight,  ^  seconds. 


Frankford  Arsenal  percussion  plunger. 


Modified  Daniah  percuasion  plunger. 
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EEPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  wiik  S.g-inoh  B.  L.  nfle  {ateel).  No.  18,  Wcti 

[Ofeject  of  firing,  to  test  Frankfocd  Aneiul 


Date. 


1890. 
Nov.  19 


Nov.  19 


A.M. 


No.  of 
fire. 


1407 


1408 


Powder. 


Kind. 


(§ 


Weight 


"I 

-^  S 


MO 


3    12 


8    12 


Prq}ectile. 


Kind. 


•si 


I 


Weight 


Lbt.Oz. 
12    0 

*6 
tl    0 


Eleva- 
tion. 


O     I 

2  00 


Fase 
onl^- 


13    5 


12    0 

*5 

tl    0 


18    6 


200 


Sfei. 
2 


t 
6 

9 

m 


Be- 
coil. 


IB 


2 


§A 


Feet. 
10 


10 


Wind,    ' 
strragth,^ 
and  di-  ' 
rectioo. 


9 
e 


4r 

■=1 

S 


*  Rifle  powder,  hnrating  oharge. 

(Fose. 

I  Tom  "B,"  modified  Danish  peronaaion  plaager. 

(Fnae  "A,"  Frankford  Arsenal  pcronaalon  plongtr. 
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Point  Foundry,  at  Sandy  Hook,  N,  J.,  Xovember  19, 1890. 
conbiBJitioii  fti8«8  (modified  Danish).] 


Gna  mounted  on  BnflBneton  iteel  field  carriage 
(Ught),  No.  17,  irith  old  apiral-spring  brakes. 
De  Baage  ga»>check.  Cannon  friction  primers 
(experlnumtal),  with  modified  priming,  March. 
IfiSO. 


>  Fired  down  the  beach, 
mile  target. 


Aimed  to  the  left  of  1- 


Fall  of  pratoctlle  and  time  of  flight  observed  by 
Lievt.  w .  W.  Gibson,  Ordnance  Department. 

Firing  ccodocted  by  Capt.  D.  A.  Lyle,  Ordnance 
Department,  assistant  proof  officer. 


Special  remarks  abont  each  fire,  snch  as  effect  on 
piece,  action  of  breech  mechanism,  consumption 
of  powder,  sound  of  prqjectile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metrologlcal  data. 


Four  retaining  strips  left  on  igniter;  others  re- 
moved. Burst  on  striking  grouud.  Time  to 
striking  ground,  5  seconds.  This  frise  had  pre- 
viously been  bored  to  10  seconds. 

Four  retaining  strips  left  on  igniter;  others  re- 
moved. Burst  on  striking  ground.  Time  to 
striking  ground,  5  seconds. 
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Becord  of  firing  with  S.fS-inch  B.  L.  rifle  (sictl),  No.  IS,  West 
[Object  of  firing,  trial  of  Frankford  Arsenal  combination  fuse  (modified  Duiish) 


Date. 


1890. 
Dec.   18 


Dec.   18 


P.M. 


Ko. 
of  ee- 
rie.H. 


11 


12 


No.  of! 
fire. 


1441 


1442 


Powder. 


Kind. 


■ 

HO 

n  «  9 


Weight 


IA>t.Oz. 
3    12 


3    12 


Projectile. 


Ellnd. 


•  -T 


Bio 

111 


Weight 


I/6«.  Or. 
12    0 
*5 
fl    0 


13    5 


12    1 

*6 

tl    0 


13    7 


Ele- 
va- 
tion. 


o   / 
8  35 


4  00 


Fuse 
marked 


tA 


§B 


Fase 
6et  at  — 


Itecoil. 


8ec9. 


10 


*  Rifle  powder,  bursting  charge. 
i  Fu»c. 


t  "A/*  Frankford  Arsenal  percussion  plunger. 
I  *'B,"  modified  Danish  percussion  plunger. 


Becord  of  firing  with  S,6'inch  B.  L.  field  rifle  {steel),  Ko,  I, 
[Object  of  firing,  to  test  Frankford  Arsenal  oombinatioo 


Powder. 

Prctjectile. 

No. 

of  se- 

No.of 
fire. 

Ele- 
va- 

Fuse 
mark- 

Fuse 
set 

Dato. 

Be- 
eoiL 

ries. 

Kind. 

Weight. 

Kind. 

Weight. 

tion. 

ed. 

at- 

1800. 

•                                  ' 

1    ^        f 

•3 

Lbt.  Oz. 

Lbs.  Oz. 

O     1 

Sfc*. 

Fnt, 

Doc.    18 

1G7 

1 

4    0 

si. 

>  us  'H  ^  < 

19    1 

15  sand. 

10  0 

11 

|2.^ 

20    0 

J  CO             I , 

r 

Dec.    18  1 

1 
1 

I   P.M.  . 

13 

ics  1 

Density 
2,524 

4    0 

1 

20    7 

10  0 

*A 

5 

1 

12 

•  Oj9 

•-•  d 

«9      d 

Dec.    IH 

!      14 

169  ' 

2- 

4    0 

§  F - 

20    0 

1 

10  0       tB 

S 

1 
J2, 

] 

1 

1 

\4 

« 

g 

J^5 

1 

& 

t 

* 

j(§            [ 

J  CO            I 

1 

(7696-'90.) 


♦  '•  A, "Frankford  Arsenal  percnssion  plunger, 
t "  B,"  Modified  Danish  percussion  plunger. 
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PoiHi  Foundrig,  ai  Sandy  Hook,  N,  J.,  December  18,  1890, 

with  modified  primer  for  igniting  time  train  and  with  quick  match  inserted.] 


1 


Wind, 

ntrength 
and  di- 
rection. 


J   ^ 


Gun  mounted  on  carriage  for  3-inch  gun  (al- 
(tered  muzzle  loader),  with  old  spiraTiiprtng 
brakes.  De  Bange  gaa-check.  Cannon  frio* 
tion  primers  (expenmental),  with  modified 
priming,  March,  1690. 


Fired  to  sea. 


44    Aimed  between  1  mile  and  3,000-7ard  tar- 
get* 


Firing  conducted  by  the  proof  offloer. 


Special  remarks  about  each  fire,  such 
as  ctfoct  on  piece,  action  of  breech 
mechanism,  consumption  of  pow- 
der,  sound  of  prctjeclile  in  filght. 
scattering  of  fragments,  etc.,  ana 
metrological  data. 


Shell  did  not  buvt 


Shell  burst 


Waiervliet  Arsenal,  at  Sandy  Hook,  N.  J,,  December  18, 1890. 
fusea  (modified  Danish),  fired  in  housing  and  recovered.] 


Wind, 
•tren'th 
and 
direc- 
tion. 


a 

el 

a 

2 

a 
s 


Gun  mounted  on  Buffington  steel  field 
carriage.  No.  4.  Spiral-spring  brakes, 
clevis  attachment,  De  Bange  gas-check. 
Cannon  ftiotion  primers  (experimental), 
with  modified  pnming.March  1890. 


►  Fired  into  sand  bntt.  section  1. 


Firing  oondncted  by  the  proof  officer. 


Special  remarks  about  each  fire,  such  as  effect  on 
piece,  action  of  breech  mechanism,  consump- 
tion of  powder,  sound  of  projectile  in  flight, 
scattering  of  fragments,  etc.,  and  metrologlcai 
data. 


Sighting  shot 


Bear  plunger  removed  before  firing.  On  firing 
front  plunger  had  operated,  exploding  per- 
cussion composition,  brass  covering  of  plunger 
forced  into  vents  surrounding  steel  point,  clos< 
ing  them.  Lead  cylinder  of  plunger  driven 
forward  into  point.  Time  composition  not 
ignited. 

Kear  plunger  removed  bofore  firing.  On  firing 
front  plunger  had  operated,  exploding  percus- 
sion composition;  brass  covering  01  plunger 
forced  into  vente  sarrounding  steel  point, 
partially  closing  them.  Lead  cylinder  of 
plunger  driven  forward  into  poinL  Time 
train  ignited  and  consumed. 
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BEPOET  OF  THE  CHIEF  OF  OBDNANCE. 


Becord  of  firing  with  SMnoh  B.  L.  Hfte  (steel),  Ko,  S6, 
LOl^eot  of  firing,  test  of  Fnnldinrd  Anenal  oombiiu 


Date. 


1891. 
Jan.     6 


No. 
of  se- 
ries. 


Jan.     6 


Jan.     6 


Jan.     6 


P.M.. 


13 


14 


15 


16 


No.  of 
fire. 


68 


70 


Powder. 


Kind. 


71 


72 


3 

t* 


We 


M 


:o 


ca 

& 

P 


Weight      Kind. 


Lbs.Oz, 
8    12 


3    12 


Projectiie. 


3    12 


3    12 


OS 


5aJS 
S3 


iia 


Weight 


Lbt.Ox. 
12     * 

*** 

tl    0 


13 

5 

12 

tl 

•!l 

13 

6 

12 
tl 

■if 

13 

6 

"12" 
tl 

•!• 

13    6 


ElOTft- 

tion. 


o     f 
6    0 


5    0 


6    0 


8    0 


FnM 
mark- 
ed. 


Bemil 


Fett. 
10 


^^ 


§B 


^^ 


10 


10 


10 


*  Rifle  powder,  borsting  charge. 
t  Fuse. 

(216-'91.) 


t  Fuse  *' A,"  Frankford  Arsenal  peronasion  plunger. 
§Fase  "B,*'  modified  Danish  peronasion  plunger. 

Beoord  of  firing  wiih  SJS-inch  B.  L,  rifle  (<toeO, 

[Object  of  firing,  to  test  Frankford 


Dat<». 


1891.    I 
Fob.  27    1 


Feb.   27 


Feb.  27 


Feb.  27 


^P.M. 


No.  of 
series. 


17 


18 


19 


20 


No.  of 
fire. 


1534 


1540 


Powder. 


Kind. 


1541 


1542 


^ 

t* 


s 

i 

M0 


a 

o 


Lbs.  Ox. 
3    12 


Weight 


3    12 


3    12 


3    12 


Projectile. 


Kind. 


> 


II 


e9 

> 


Weight 


Lb;Ot, 
12    1 
*5 
tl    0 


13    6 


12    0| 
*5 
tl    0 


18    5i 


12    1 

•6 

tl    0 


13    6 


12    1 

*5 

tl    0 


13    6 


Eleva- 
tion. 


Fnse 
marked. 


o     / 
6    00 


5    00 


5    00 


3    00 


Fuse 
set  at- 


8 


Beooil. 


jMt 


10 


10 


*  Kifie  powder,  bursting  charge. 


tFuae. 
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VTatervliet  Arsenal,  at  Sandy  Hook,  N,  J.,  January  6,  1891, 
tion  fiue  (modified  Danifth),  pattern  of  December,  1880.] 


Wind. 

•trensth 

and  ai* 

rectioB. 


3 


a 


1 


Fuse 


Set   Bnrati 
at—  at  — 


(\ 


I  Seea.    8tc9. 
8 


8 


6 


8 


10| 


Hi 


Onn  moanted  on  Bnffington  steel 
field  carriage  (liffht),  No.  17.  Wheels 
of  carriaee  lashed  to  toail  by  rope. 
Cannon  friction  primers  (experi* 
mental),  with  modified  priminff, 
Haroh,18M. 


Fired  to  tea 


Special  remarks  abont  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  cousumption  of  powder, 
sonnd  of  pn\)ectile  in  flight,  scatter* 
ing  of  fragments,  eto.,  and  metro 
logical  data. 


Did  not  borst^    Time  to  striking  water 
12i  seconds. 


Firing  oondnoted  by  the  proof  officer. 


No.  18,  €U  Sa$idy  Book,  N.  J.,  February  97, 1891, 
Arsenal  oombinatlon  ftises,  24  seconds.] 


Wind, 
strength 
•  and  di- 
rection. 

Special  remarks  abont  each  fire,  such  as  eff'ect  on 
piece,  action  of  breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in  flight,  scattering 
of  nagments,  etc.,  and  metrdlogicu  data. 

o 
.a 

9 

i 

Gon  moanted  on  experimental  steel 
carriage.  Kiveted  flange  modified  at 
Watenrliet  Arsenal.    Cannon  fric- 
tion primers,  model  1887. 

« 
Burst.    Time  of  flight,  4|  seconds. 

Struck  ground  600  yards  beyond  1-mile  target. 
Did  not  burst,          -^              •'                         » 

Struck  in  the  water.    Did  not  bnrs^ 

1 
1 

- 

« 

Stmek  in  the  irater.    Did  not  bnmt. 

FMag  condncied  by  Lient.  W.  W. 
Gibson,  0.  D.,  assistant  proof  officer. 

WAS  91— YOL  in- 


■17 
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Record  of  firing  %oith  S,IS'inch  B,  X.  rifle  (»teel),  No,  fff, 

[Object  of  firing,  to  test  Frankford 


No. 
of  se- 
ries. 

Powder. 

Projectile. 

Ele- 
va- 
tion. 

1 

Date. 

0 

No.  of 
Are. 

Kind. 

Weight. 

Kind. 

Weight. 

1891. 
Mar.  26 

P.M.... 

22 

154 

DuPont'sI.K,H.  Lot 
16.    I>enHitv,  1.725. 
Granulation,  3,534. 

Lbn.Oz. 
3      12 

Service  shell  (lot  303) 
altered  to  receive 
Frank  ford  Amenal 
oomlunatiou  fuse. 

Lb9.  Oz. 
12      1 
•5 
tl 

I 
1 
o    < 

10  (••» 

13    e 

1 

1 

*  Rifle  powder,  banting  charge. 
(20ii-'91.) 


tFoae. 
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Watarvliet  Arsenal,  At  Sandy  Sook,  N.  J,,  March  26,  1891, 
Anenal  oombimtioii  Aue,  24  secondB.] 


Fnse 
marked 

Fqm 
out— 

1t4M)oa. 

• 

Special  remarks  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  mech> 
anism,  connumption  of  powder,  sound 

.  of  prqjectile  in  flight,  scattering  of 
fragments,  etc.,  and  metrological  cwta. 

A 

5 

FeeL 
10 

Gun  moimt«d  on  BoflBngton  steel 
Held  carriage  (light),  No.l7;  bow* 
■priog  brakes.   Cannon  friction 
primers,  model  1887. 

Fired  to  sea... •....•.....•.•.•.... 

Second  pin  placed  through  the  body  and 
base  of  the  cone.    IManol  burst. 

• 

• 

ITiriBg  oondnoted  by  Lieot  C.  B. 
Wheeler,  0.  D.,  aasistaBt  proof 
offioer* 
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Record  of  firing  with  S.O-inoh  B,  L,  field  rifle  (steel),  Xo.  1, 

[Object  of  firing,  to  ascertain  cause  of  prema 


No. 

oi  86- 

rieH. 

No.  of 
fire. 

Powder.  *- 

Projectile. 

Eleva- 
tion. 

Fase 
cutat^ 

Date. 

• 

Kind. 

Weight. 

Kind. 

Weight. 

Recoil. 

1801. 

Lba.Oz. 

Lbs.  Om, 

O     f 

Sect, 

Feet 

Mar.  10 

^ 

226 

^    d      r 

4    12 

1^1   ( 

19      2 

0  10 

15 

.    De 
2,524. 

14  sand. 

20*    0 

hell  (b 
experi 
Lot  24 

J   03         y. 

>  A.  M.  ' 

r   ^§    ' 

Mar.  10 

15 

227 

m5 

• 

4    12 

*19    15k 

0  10 

5 

U 

■  94 

§1 

/ 

J  s* 

|if 

• 

*  With  flue. 

Record  of  firing  with  S,iB^noh  B.  L.  field  rifle  (steel),  No.  t6, 

[Object  of  firing,  to  teat  Frankford  Arsenal 


Date. 


1891. 
May     6 


May     6 


Maj     6 


P.M. 


No.ofi 

fire. 


232 


233 


284 


Powder. 


Kind. 


h 


o 


I 


Weight. 


Lba.  Oz. 
8     12 


8     12 


8     12 


Projectile. 


Kind. 


38 


111 


Weight. 


Lb9,Oi, 

12    1 

•6 

tl    0 


18    6 


12    0| 
•6 

tl    0 


13    6| 


12    0 

•6 

tl    0 


13    6 


Eleva- 
tion. 


O       I 

10    0 


6    0 


6    0 


Fnse 
marked. 


B 


Fuse 

cut 


irl 


3 


*  Bifle  powder,  bursting  charg6u 


tFoMk 
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TFatervleit  Arsenal,  at  Sandy  Hooky  N.  J,,  March  lOj  1891, 
toie  explosion  of  point  combination  fuse.] 


Wind, 
strensth 
and  di- 
rection. 

1 

>     "          ■ — 

• 

Special  remarks  about  each  fire,  snch  as  effect 
on  piece,  action  of  breech  mecbanism,  con- 
somption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  migments,  etc.,  and  me- 
trological  data. 

From  front  and  right,  20  mllea  an 
hour. 

Oon  mounted  on  BufQnrton  steel  field 
carriage  No.  4.  Old  spinu-sprinff  brakes. 
Cannon  friction  primers,  model  1887. 

>  Fired  into  sand  bntL  section  4 

Sighting  shot. 

Hear  plunger  remoyed  before  firing.  Fuse  re- 
covered. Spindle  broken  where  perforated,  by 
flame  passages.  Spindle,  cap,  and  cone  (around 
which  tubewlth  time  composition  was  wound) 
found  separated  from  body  of  fiise.  Cora- 
position  in  tube  ignited.  Composition  in  body 
not  ignited. 

Gnn  sighted  by  Lteat.  0.  M.  Lissak,  0.  D. 
Firing  oondnoted  by  the  proof  offloer. 

Watervliet  Anmal,  at  Sandy  Book,  N.  J.,  May  6, 1891, 
comblafttlon  ftiaea,  nceiTsd  Kay  6, 1881.] 


Gun  mounted  on  BuiBnffton  steel  fleld  carriage 
(light),  Ko.  17,  with  om  spiral-awing  brakes. 
Cannon  frictiim  primefs,  model  U87. 


Fbvdtosea. 


Firing  eondncted  by  Ideut.  W.  W.  Gibson,  O. 

D.,  aaslstaDt  jnoof  officer. 
Frsaenti  lfj||.  G.  W.  KoKae,  a  D. 


Special  remarks  about  each  flre^  such  as  effect  on 
piece,  action  of  breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in  flight,  scatter- 
ing of  firagments,  etc.,  and  metrological  data. 


Fuse  without  paper  strip.    Burst.    Sound  heard 
in  13  seconds. 


Paper  strip  removed  from  fuse.    Time  to  striking 
water,  10  seconds.    Did  not  burst. 


Paper  partially  stripped  ofl^  but  remainder  of 
paper  strip  was  not  removed.  Burst  in  5  sec- 
onds. 
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Record  of  firing  with  S.fS-inch  B,  X.  rifle  («fc«Z),  No,  18,  Wat 
[Object  of  firing,  trial  of  Frankford  Arsenal  combination  fuse  (modified  Dttaiah) 


No. 
ofse- 
rias. 

No.  of 
fire. 

Powder, 

Projectile. 

Ele- 
va- 
tion. 

Fuse 
marked 

Fuse 
set  at — 

fiecoil. 

Date. 

Kind. 

Weight 

Kind. 

Weight. 

1890. 
Dec   18 

f 
P.  M.  . 

11 
12 

• 
1441 

1442 

1 

III 

IA>»,Oz. 
3    12 

3    12 

> ^ / 

Shell  (lot  279).  with  Frank- 
ford  Arsenal  combination 
fuse  (mod Wed  Danish). 

Lbt.  Ot. 
12    0 
*5 
fl    0 

0     t 

885 
4  00 

8ec9. 
6 

3 

9 

10 

f 

13    5 

Dec.   18 

12    1 

•6 

tl    0 

13    7 

*  Rifle  powder,  bursting  charge. 
i  Fuse. 


t  "A,"  Frankford  Arsenal  peroiisaion  plunger. 
§  *'B,"  modified  Danish  pereoasion  plunger. 


Record  of  firing  with  S.6-inch  B.  L.  field  rifle  (eteel),  Ko,  /, 
[Object  of  firing,  to  t«st  Frankford  Arsenal  oombioatJon 


Powder. 

Prctjectile. 

1 

No. 

No  of 

Ele- 

Fase 

Fuse 

ooiL 

Data 

of  se- 

fire. 

va- 

mark- 

set 

ries. 

Kind. 

Weight. 

Kind. 

Weight. 

tion. 

ed. 

«tr- 

1800. 

> 

1    « 
3 

Lbi.  Oz. 

Ir6«.  Oz. 

O     1 

See». 

1 
Fe<t. 

Doc.   18 

J(i7 

4    0 

19    I 

15  sand. 

10  0 

11  ' 

1 

1 

§ 

%^^ 

20    0 

• 

J..      I,    -. 

Dec.    18 

P.M. 

in 

1 

1 

1G8 

1 

4    0 

C.S.? 

1 

20    7 

10  0 

*A 

S 

1 
12 

'-'  a 

^I.  d 

1 

Dec.    18 

!      U 

169' 

4»    O 

3" 

4    0 

«l5 

20    0 

10  0 

tB 

1 

i 
8          12  . 

1 

1 

1 

» 

1 

• 

M 

■s-dS' 

1 

• 

'§21 

i^2 

& 

a-  2 

1 

d 
P 

i 

(7696-W.) 


♦  "A, "Frankford  Arsenal  percnsslim  plunger. 
t  **  B,"  Modified  Danish  percussion  plunger. 
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Point  Foundry,  at  Sandif  Hook,  N.  J,,  December  18,  1890, 

with  modified  primer  for  Igniting  time  train  and  with  quick  match  inserted.] 


Wind, 
utreneth 


Time 
of 


I 

a 


2* 


See9. 


Gun  mounted  on  carriage  for  3-inch  gun  (al* 
(tered  muzzle  loader),  with  old  spiral-Rpring 
brakes.  De  Bange  gas-check.  Cannon  fric- 
tion primers  (experimontal),  with  modified 
priming,  March,  1890. 


Fired  to  sea. 


44     Aliped  between  1  mile  and  S.OOO-yard  tar- 
geU. 


Firing  conducted  by  the  proof  oflSoer. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  pow- 
der, sound  of  pn^eotile  in  flight, 
scattering  of  nragments,  etc.,  ana 
metrological  data. 


Shell  did  not  bunt 


Shell  burst 


WattTvlict  Arsenal,  at  Sandy  Hook,  N,  J.,  December  18, 1890, 
fuses  (modified  Danish),  fired  in  housing  and  recovered.] 


Wind, 
•tren'th 
and 
direc- 
tion. 


o 
a 

SI 

1 

i 
s 

s 

c 

u 


Gun  mounted  on  Bufilngton  steel  field 
carriage,  Ko.4.  Spiral-spring  brakes, 
clevis  attachment  De  Bange  gas-check. 
Cannon  friction  primers  (experimental), 
with  modified  priming,  March  1800. 


>  Fired  into  sand  batt  tecUon  1. 


Firing  conducted  by  the  proof  officer. 


Special  remarks  about  each  fire,  such  as  effect  on 
piece,  action  of  breech  mechanism,  consump- 
tion of  powder,  sound  of  projectile  in  flight, 
scattering  of  fragments,  etc.,  and  metrological 
data. 


Sighting  shot 


Bear  plunger  removed  before  firing.  On  fixing 
front  plunger  had  operated,  exploding  per- 
cussion composition,  brass  covering  of  plunger 
forced  into  vente  surrounding  steel  point,  clos- 
ing them.  Lead  cylinder  of  plunger  driven 
forward  into  point.  Time  composition  not 
ignited. 

K4»ar  plunger  removed  before  firing.  On  firing 
front  plunger  had  oi>erated,  expiring  percus- 
sion composition;  brass  covermg  01^ plunger 
fort'^  into  Tente  surrounding  steel  point, 
partially  closing  them.  Lead  cylinder  of 
plunger  driven  forward  into  point.  Time 
train  ignited  and  consumed. 


BEFOBT  OF   THE   CHIEF  OF  OSDNANCE. 

B»<wd  of  fiHng  teith  SJi-inah  B.  L.  rifh  (ileal),  Hv.  K, 
[OliJHt  of  flrlDg,  Iwt  ef  Fnnkfonl  Anenil  ooiDliliia 


Lbi.Ot. 

"•4 


„.-. 

No. 

No.o(' 

Jim.    's 
Ju.     S 

P.  H.. 

. 

as 

i 

Lb,.Ot. 
8    19 

11 

}. 

8    12 

ift 

-S  .s 

M 

■| 

i\ 

H 

1 
s 

■  Rifle  powder.  bnnUng  cbarga. 
(216-^1.) 


aI  pttTmwiJrui  plnngttr- 


awrd  o/finng  leilk  SJ- 
(OW«.to 

flrtog. 

£.  ri/«  («M), 

d. 

Fdiw 

BmoII. 

'•^"1 

P.M. 

SO 

1 

h 

si 

n 

w| 

-J 

i 

8.8 

11 
2| 

ll 
II 

¥ 

'^.? 

a  00 
a  DO 

S    00 

A 

A 

S 

FmL 

,..8, 

•s 

13    fl 

Peb.  27 

ti'o 

13  a 

*  BiSe  p««d«i,  buntlug  ohorf  s. 
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Watervliet  Ar$€nal,  at  Sandy  Hook,  N.  J,,  January  6,  1891, 
tum  fnae  (modified  Daniah),  pattern  of  December,  1800.] 


Wind, 
strength 

anddi. 
rection. 

Foae 

Special  remarks  abont  each  fire,  snch 
as  eflTect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  eto.,  and  metro 
logical  data. 

Set 
at— 

Buret 
at  — 

• 

I     a 

'    a 

1 

5 
8 
6 
8 

8 
10| 

114 

Onn  moanted  on  Bnffington  steel 
field  carriage  (light),  No.  n.  Wheels 
of  oarriage  lasned  to  trail  by  rope. 
Cannon  friction  primers   (expert* 
mental),   with  modified    priming, 
Haroh,  1890. 

• 

Did  not  bursts  Time  to  striking  water 
12f  seconds. 

• 
Firing  oondneted  by  the  proof  officer. 

No.  18,  at  Samdy  Book,  N.  J,,  February  97, 1891. 
Arssiial  combination  ftises,  24  seconds.] 


Wind, 
strength 

aaddi. 
rection. 


e 


9 
I 

8 
2( 


Gnu  moanted  on  experimental  steel 
carriage.  BlTCted  flange  modified  at 
Watervliei  Arsenal.  Cannon  iUo- 
tion  primers,  model  1887. 


Firing  conducted  by  Lieut.  W.  W. 
Gibion,  O.  D.,  assistant  proof  offloer. 


Special  remarks  about  each  fire,  such  as  eff'ect  on 
piece,  action  of  breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in  flight,  scattering 
of  nagments,  etc.,  and  metrologicu  data. 


Borst.    Time  of  flight,  4}  seconds. 


Struck  eronnd  600  yards  beyond  1-mile  target. 
Did  not  burst. 


Struck  in  the  water.    Did  not  burst. 


Struck  in  the  water.    Did  not  bunt. 


WAB  91— yoL  m ^17 
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Record  of  firing  mth  S^S-inch  B.  L.  rifle  (eteel),  No,  S6, 

[Object  of  firing,  to  test  Frukfard 


No. 

of  ae- 

riea. 

No.  of 
flro. 

Powder. 

Projectile. 

Ele-  i 
va- 
tion. 

1 

Date. 

Kind. 

Weight. 

Kind. 

Weight. 

1891. 
Mar.  26 

P.M.... 

22 

15* 

DuPont'8l.K,H.  Lot 
16.    Density,  1.725. 
Granulation,  2,524. 

Lb9.  Oz. 
3     12 

Service  ahell  (lot  303) 
altered  to   receive 
yi-ankford  Arsenal 
combination  fuse. 

Lba,Ot. 
12      1 
*5 
tl 

O      '  ■ 
10  00 

1 

13      6 

*  Rifle  powder,  bursting  charge. 
(20ii-'91.} 


tFoae. 


I 

* 
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WaJUirvWeX  Arsenal,  at  Sandy  JSook,  N,  J,,  March  26, 1891, 
Anenal  oombIii*tloii  Aue,  24  secondB.] 
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Fnae 
marked 

Fuse 

Ottt— 

1t4M)0a. 

• 

Si>ecial  remarks  about  each  fire,  snoh  as 
efifect  on  piece,  action  of  breech  meoh> 
anism,  conftamption  of  powder,  sound 

.  of  prqjeotile  in  flight,  scattering  of 
fragments,  etc.,  and  metrological  data. 

A 

Sect. 

5 

Feet. 

10 

Gnn  moimted  on  BiifBng;toii  ateel 
Held  carriage  (light),  No.l7;  bow- 
spring  braKw.   Cannon  Motion 
primers,  model  1887. 

Pindtosea 

Second  pin  placed  through  the  body  and 
base  of  the  cone.    Did  nol  bust. 

• 

• 

Firing  oondnoted  by  Lieot  C.  B. 
Wheeler,  0. 1>^  aisistsnt  proof 
offioer. 
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Record  of  firing  with  S,6'inoh  B,  L,  field  rifle  (Bteel),  2^0. 1, 

[01:geot  of  firing,  to  aaoertain  cause  of  prema 


No. 

of  He- 

No.  of 
fire. 

Powder,  f' 

Projectile. 

Eleva- 
tion. 

Bate. 

• 

Kind. 

Weigbt. 

Kind. 

Weight. 

Fuse 
cut  at^ 

1 

'  Recoil. 

1891. 

IJb9.  Oz. 

Lbi.  Os. 

O     1 

Beo9. 

Feet 

Har.  10 

•V 

226 

\      fl  . 

4    12 

eg  Ba 

19     2 

0  10 

15 

14  sand. 

20'    0 

heU  (b 
experi 
Lot  24 

•  A..  joL,  • 

'    MS     ' 

m5 

)    (D            V 

Mar.  10 

15 

227 

4    12 

1  ^^A 

*19    15^ 

0  10 

5 

14 

ont's  I. 
,  1.725. 

*                '• 

J  s^ 

|1f 

• 

*WithfliBe. 

Record  of  firing  voith  S.tAn6k  B.  L,  field  rifle  (stea),  Ko,  t6, 

[Object  of  firing,  to  test  Erankford  Arsenal 


Date. 


1891. 
May     6 


May     6 


Maj     6 


P.M. 


No.  of 
fire. 


232 


233 


284 


Powder. 


Kind. 


h 

.c* 

SI 

MO 


Weight. 


Lbs.Ot, 
8     12 


8     12 


8     12 


ProjeotUe. 


Kind. 


38 


111 


Weight. 


Lbt,Ot. 

12    1 
•6 

n  0 


13  e 


12    Oh 

•5 
n  0 


13    6| 


12    0 
•5 

tl    0 


13    6 


Eleva- 
tion. 


o     t 
10    0 


6    0 


0    0 


Fnae      Fuse 
marked,  out 


B 


•  Bifls  powder,  bursting  ohargSw 


tFuMw 


Sect. 
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Watervleit  Arsenal,  at  Sandy  Hook,  N.  J.,  Marcli  10, 1891. 
tare  ezploBion  of  point  combination  fuse.] 


Wlnd» 
atrength 

and  di- 
rection. 

1 — 

• 

Special  remarks  about  each  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  prqjectile  in 
fiight,  scattenng  of  fragments,  etc.,  and  me- 
trologioal  data. 

1    9 

1 

a 

8 

J       ^ 

Gun  mounted  on  Buffington  steel  field 
earriageNo.4.  Old  spiral-sprinff  brakes. 
Cannon  friction  primers,  modM  1887. 

'  Fired  into  sand  butt,  seetion  4 

Sighting  shot. 

]ftear  plunger  removed  before  firing.  Fuse  re- 
covered. Spindle  broken  where  perforated ,  by 
flame  passages.  Spindle,  cap,  and  cone  (around 
which  tube  with  tame  composition  was  wound) 
found  separated  fh>m  body  of  fase.  Cora- 
position  in  tube  ignited.  Composition  in  body 
not  ignited. 

« 

Oun  sighted  by  Lieut.  0.  M.  Lissak,  0.  D. 
Firing  conducted  by  the  proof  officer. 

Waiervliei  Ar$enal,  at  Sandy  Hook,  N.  J,,  May  6, 189U 
eombinatlon  ftiaes,  raoeived  Iffay  5, 1891.] 


Gun  mounted  on  Bufflngton  steel  field  oazriage 
(light),  ITo.  17,  with  old  spiral-spring  brakes. 
Cannon  Mction  primen,  mod^  1887. 


^  Find  to  sea. 


FIrlBg  eondncted  by  LSenl  W.  W.  Gibson,  O. 

D.,  assistant  vioof  offioer. 
Preeent.  Mi^.  Q.  W.  MoKm,  a  D. 


Special  remarks  about  each  fire,  such  as  effect  on 
piece,  action  of  breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in  flight,  scatter- 
ing of  firagments,  eto.,  and  metrological  data. 


Fuse  without  paper  strip.    Burst.    Sound  heard 
In  13  seconds. 


Paper  strip  removed  firom  fuse.    Time  to  striking 
water,  10  seconds.    Did  not  burst 


Paper  partially  stripped  off;  but  remainder  of 
paper  strip  was  not  removed.  Burst  in  6  poo- 
onus. 
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Record  of  firing  with  S-t-inch  B.  L.  rifle  (atect),  No.  K, 
[Object  ot&rlBg,  to  test  Fnnbfiird  Aneni]  mm- 


Fuse 

wind. 

FUH 

Heva- 
tlon. 

•St 

Welglt. 

Lb:  Oi. 

U>.  Oi. 

A'ff. 

,l«<h. 

JoV't 

200 

1  0  ruiw. 

«_  Powder. 

t 

10    0 

Jnly    7 

270 

S    IS 

12    01 

Ofcliucotil. 

2 

1 

10    0 

1 

£ 

e 

1    0   fax. 

6  powder. 

13    0 

Julj     7 

"' 

a    12 

13  : 

OlobvcML 
6  iS^der. 

B 

1 

10  0 

1 

i 

i 

'3    Tj 

g 

July    7 

1 

5 

.t'Zr^ 

s 

1 

s 

B  povder. 

"■    . 

~8     71 

1 

Joly    7 

m 

!i 

!    13 

C 

1 

10   0 

1 
s 

3 

1    D  fnse. 

1 

18    Tj 

1 

July    7 

art 

i 

a    12 

-a 

i 

1    0   fose. 
5  powder. 

13    7i 

1 

July    T 

273 

a  la 

a  powder. 
18    01 

1 

10    0 
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Wattrvliet  JrBenal,  at  Sandy  Book,  N,  J,,  July  7, 1891. 
binatkm  ftiae  (15  aeoonds),  model  May,  1891.] 


Time  of  flight. 

• 

Special  remarks  about  each 

1 

Fimt 
.  watch, 

Capt. 
<  Baker. 

Second 

watch, 

Lient. 

OibMm. 

Third 
watch, 
Lieut. 
Wheel. 

Fourth 
watchf 

Mr. 

GiU. 

•fire,  such  as  effect  on  piece, 
action  of  breech  mechanism, 
consumption  of  powder, 
sound  or  prolectile  in  flight, 
scattering  of  firagments,etc., 
and  metrologioal  data. 

Sett. 

I 

See*. 

Sees. 

Seee. 

Gun  mounted  on  BniBngton  steel 
field   oiErriage    night),   No.   17. 
Spiral  •  spring  brake  on  right 
wheel ;  8]>iral-8pring  brake^slevia 
attachment  on  left  wheel.    Can- 
non electric   primers  used    in 
rounds  260  and  270.    Cannon  firic- 
tion  primers,  model  1B87. 

Shell  buTsk 

u 

1 

1 

Loet. 

« 

Shell  bunt. 

Voat, 

n 

<»l 

Loet. 

Shell  burst. 

u 

n 

0| 

lA 

:  Fired  to  sea 

SheU  burst. 

u 

n 

^ 

1 

SheU  burst 

u 

1 

n 

OA 

Shell  burst. 

• 

.  Loet. 

1 

1 

1 

Of 

Shell  burst 

i 

- 

■ 

Rounds  260  to  270,  indnsire.  fuses 
cut  by  Mr.  GiU ;  rounds  277  to  280, 
Inclusive,  fuses  cut  by  Lieut.  Gib- 
son, Ordnance  Department; 
rounds  281  to  290,  inclusive,  fuses 
cut  by  CorpL  Alwazd,  Ordnance 
Detachment.    Left-hand  spiral,  4 
vents. 

• 

264         BEPORT  OF  THE  CHIEF  OF  ORDNANCE. 

Leooid  of  firing  with  S.S-iaeh  B.  L.  ri/la  (tUd),  Nv.  I, 
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8      12 
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1 

I 

Z81 

K' 
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s 

2 

1 

3 

382 

a    12 

1 

S 
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S 

8      U 

1 
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1    u 

S8G 

8      It 

0|ohiraaaL 

~i    ■ 
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OlcbarooaL 


Ofbunoal. 


O)i:hkro(«l. 
B  powder. 


0|  charoMI. 


OtnlurDOaL 


McbiniMl. 
0  nise. 


9 

M    0 

1 

I 

i 
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10    0 

1 

12 
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s 

13 

10    0 

1 

1 
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10    0 

1 

10    0 

17 
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fraUrrliet  Arsenal,  at  Sandy  Book,  N,  J,,  July  7, 1891, 


r 


Time  of  flight. 


Pint 
watfdi, 
Capt. 
Baker. 


8tta. 
1« 


U 


Seeond 

watoh, 

Lieot. 

Oibaon. 


Sect. 


n 


H 


f^ 


n 


.  Lu»t.    I  1| 


n 


II 


u 


4 


Thinl 
watebf 
Lient. 
Wheel- 


Sect. 


0| 


n 


n 


Fourth 
watch, 

Hr. 

OilL 


Sees. 
I 


OA 


»A 


Lost. 


OA 


0| 


0| 


liOSt. 


5 

f 
I 


9 


•3 
1 

a 

I 

§ 

33 
o 

S 

! 

I 

a 

I 


illll 


Speciid  remarks  about  eaoh  fire,  such  m  effect 
on  piece,  action  of  breech  meebaniam,  oon- 
Buniption  of  powder,  sound  of  projectile  in 
flight,  scattering  or  fragmenta,  etc.,  and 
metrologioal  data. 


r    Shell  burst. 


Shell  buiti. 


Gun  hung  fire.    Shell  burst. 


Two  cartridires  too  large  to  enter  chamber  of 
gun.    SheU  burst. 


Shell  burst. 


Shell  burtt 


Shell  burst. 


SheU  butt. 


First  primer  fUled  to  Ignite  charge.    Head  of 
primer  bikwn  off;  base  intact     Shell  burst. 


Shell  bunt 
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Beeord  of  firing  vAlk  S.t-itu^  B.  L.  nfie  (iteel),  No.  1;  WaXmXiA 


""■■'  ' 

™ 

s 

1        0    fUM. 

*° 

*"    " 

1 

J 

1 

1 

6  powdw. 

1 

"     H 

Jnlj    T 

S8T 

s    u 

1 

13      1 

1> 

10  a 

'% 

1 

h 

B  I^^. 

t 

13     C| 

t 

Joly    1 

388 

ip 

>    u 

li      l' 

SO 

10    0 

a 

1 

•  !».. 

s 

1 

^ 

IB     4 

1 

July    7 

289 

t 

t    u 

1 

°     i,*™-. 

21 

t    0 

1        0    fllM. 

ri 

1 

1 

■  powder. 

1 

\i 

U      G( 

Joly    7 

ISO 

1     u 

IS      9 

Otoh>roo«L 

22 

'  " 

13      7i 
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JriMat,  at  Sandu  Hoot,  K.  J.,  July  7,  J^J—Con tinned. 


Tlm>affl%ht. 

nnt 

SerOBd 

Witcb. 

Thbd 

vatflh, 

tSJ. 

w 

Lmi 

«Kt. 

Stci. 

St 

Sb«llbanit. 

n 

' 

Lu.t. 

■ 

Sfadllmnfc 

u 

IJ 

, 

Shell  bunt 

t 

H 

' 

1 

na'£i:s;=s,?xs'££f» 

Lot 

H 

Lo.t 

3 

1 

Bnnt  30  ;ud>  in  front  of  uik  target. 
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Record  of  firing  icith  S.t'inch  B,  L.  rifle  (»teel),  Ko,  f(>, 


Date. 


1891. 
July    8 


July    8 


July    8 


July    8 


July    8 


July    8 


July    8 


July    8 


July    8 


July    8 


No.of 
Are. 


291 


292 


203 


294 


296 


296 


297 


208 


299 


»00 


Powder. 


Kind. 


§ 


K 


§ 


S 


Weight. 


Lb9.(H. 
8    12 


8    12 


8    IS 


8    12 


8    12 


8    12 


8    12 


8    12 


8    18 


8    12 


Prc(jeotile. 


Kind. 


I 
g 

I 


1 


I 


CO 

r-l 
CO 


Weight. 


IJb:Oz. 
12   2 

0)  charcoal 
1    0  fuae. 
5  powder. 


13    7i 


12    1 

0|  charcoal 
1   0  fuse. 
6  powder. 


13    6| 


11  15 

0|  charcoal 
1   0  ftiae. 
6  powder. 


18    4 


12    2 

0|  charcoal 
1    0  fuse. 
6  powder. 


18    7| 


12    1 

0|  charcoal 
1   0  fuae. 

6  powder. 


13    6| 


12    2 

M  charcoal 
1   0  fkue. 

5  powder. 


18    7| 


12    1 

0|  charcoal 
1    0  ftaae. 

6  powder, 


13    6| 


12    2 

0^  charcoal 
1    0  ftiae. 
5  powder. 


13    7| 


12    2 

0|  charcoal 
1    0  fuse. 
5  powder. 


Fnae 


Fuse 


marked,  cut  at— 


Jfo. 
23 


18    7i 


12    1 

0^  charcoal 
6  powder. 
1    0  niae. 


18    6| 


24 


25 


26 


27 


28 


29 


80 


31 


82 


Ineliet. 


n 


2} 


2} 


2| 


2} 


n 


2| 


n 


Eleva- 
tion. 


2} 


o       i 
8      0 


3      0 


3      0 


Wind. 

atranstb 
anddi 
reotioD. 


3     0 


8     0 


8     0 


8     0 


8     0 


8     0 


8     0 


o 


I 


i 

9 
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Wai&rvJM  AnemtUy  ai  Sa/ndf  Hook,  N,  J.,  July  8, 1891. 


Timo  of  flighi. 


First 

iratdi, 

Capi. 


Second 

w»tch, 

Lieut. 

GilMon. 


Thixd 

watoh, 

Mr. 

GilL 


Siwolal  lemarlu  aboat  each  fire,  such  as  effect  on  piece,  action 
of  breech  mechanism,  consumption  of  powder,  sonnd  of  pro- 
jectile in  flight,  scattering  of  fragtueuts,  etc.,  aaid  metrologiual 
data. 


H 


Loat 


4 


H 


n 


B 


E 

I 


St 
J- 


'4» 


1 


I 


I 


Shell  burst  2S  feet  in  rear  af  target. 


SheU  burst  104  feet  in  front  of  target. 


Bid  not  borst. 


SheU  burst  345  feet  in  front  of  target 


Shell  burst  118  feet  in  front  of  target 


SheU  burst  66  feet  in  front  of  target. 


SheU  burst  83  feet  in  front  of  target 


SheU  burst  47  feet  in  front  of  target 


Shell  burst  44  feet  in  front  of  target 


SheU  burst  81  fast  in  rear  of  target 
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Becard  of  firing  with  S.g-inoh  B.  L,  rifle  {steel),  No.  B6,  Watenliet 


Date. 


1891. 
July    8 


July    8 


July    8 


July    8 


July    8 


July    8 


July    8 


No.of 
fire. 


301 


302 


808 


804 


805 


306 


807 


Powder. 


Kind. 


I 


o 


§ 

t 

o 


Weight. 


Lbs.Oz. 
3    12 


3    12 


8    12 


3    12 


3    12 


3    12 


8    12 


Projectile. 


Kind. 


Shell    re- 
handed. 


§ 

I 


1 


1 


Lb».  Oz. 
12  15 

9   sand. 


Weight. 


13    8 


12    1 

0|  charcoal 
1    0  fuse. 
6  powder. 


13    6^ 


11  15 

Q\  chari'oal 
5  powder. 
1    0  ftiae. 


18    4i 


12    1 

0|oharcoal 
5  powder. 
1    0  ruse. 


13   a| 


12    1 

0|  charcoal 
1    0   ftise. 
6  powder. 


13    6| 


12    0 

0|  charcoal 
1    0  Auc 
6  powder. 


13    5| 


12    1 

0|  charcoal 

1    0    ftlM. 
6  powder. 

18   6| 


Fuse 
marked 


No. 


33 


34 


85 


80 


Fufe 
cut  at — 


Inches. 


«» 


6| 


«» 


51^ 


5i 


Bleya^ 
tion. 


o      t 
5    25 


6     0 


8     0 


T     0 


7     0 


7     0 


7     0 


Wind, 
strpD^th 

and  di* 
rectiou. 


I 


1 


.0 
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Arsenal,  at  Sandjf  Hook,  N.  J,,  July  8, 1891 — Continaed. 


Time  of  flight 


Pimt 
watch, 

Capt. 
Baker. 


Sect. 


Lost 


10 


H 


8* 


Second 

watch, 

Lient 

Gibeon. 


Sees. 


lOi 


10 


^ 


H 


H 


Third 

watch, 

Hr. 

Gilt 


Aeet. 


g 

L 
% 


1 


IS 


Special  remarks  about  each  fire,  such  as  effect  on  piece,  action 
of  breech  mechanism,  consumption  of  powder,  soand  of  pro- 
jectile in  flight,  scattering  of  fragments,  etc.,  and  metrological 
data. 


Sighting  shot   First  primer  failed ;  head  Uown  off;  base  intact. 


Shell  borst  on  striking  sand,  about  0(^  yards  in  rear  of  target. 


Shell  burst  aboat  900  feet  in  rear  of  target. 


Shell  burst  900  feet  in  rear  of  target 


Shell  burst  820  feet  in  rear  of  target 


Shell  burst  400  feet  in  rear  of  target    First  primer  fidled ;  head 
blown  off;  base  intact 


Shell  burst  273  feet  in  rear  of  target 


Firing  conducted  bj  Lieut  W.  W.  Gibson,  O.  D^  assistant  proof 
oi&oer.    Present  Capt  F.  Baker,  O.  D.,  and  Mr.  GilL 
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Secord  of  firing  with  SJ-inoh  B.  L,  rifle  {Bteel),  No.  26,  WaUrtUtt 


Date. 


iNo.of 
fire. 


1891. 
July    8 


July    8 


July    8 


July    8 


July    8 


July    8 


July    8 


301 


802 


808 


804 


805 


306 


807 


Powder. 


Kind. 


I 

u 
(9 


§ 


Weight. 


IA>».  Oz. 
3    12 


8    12 


8    12 


3    12 


3    12 


3    12 


8    12 


Projectile. 


Kind. 


Shell    re- 
handed. 


s 
I 


I 


s 


■a 

CO 


1 


Weight. 


Lbi.  Oz. 
12  15 

9   eand. 


13    8 


12    1 

*     0|  charcoal 
1    0   ftue. 
6  powder. 


18    6| 


11  15 

0|  charroal 
6  powder. 
1   0  niae. 


18    4i 


12    1 

0|oharcoftl 
6  powder. 
1    0  hue. 


13    0| 


12    1 

O^oharooal 
1   0  fiue. 
6  powder. 


18    6| 


12    0 

0|oharooal 
1    0  Aue. 
6  powder. 


18   5| 


12    1 

O|chairooal 
1    0  ftiae. 
5  powder. 

18    6| 


Fuse 
marked. 


No. 


33 


34 


85 


80 


Fu^e 

trut  at^ 


InckM. 


«* 


6| 


«» 


&I 


4 


EleTa> 
tion. 


o     * 
5    25 


6     0 


Wind. 

strra(£th 
anddi- 
rectiou. 


8     0 


7     0 


7     0 


7     0 


7     0 


3 
i 

i 

s 


■i 

I 
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Ar9enal,  at  Sandy  Hook,  N, «/.,  JtUy  8,  ISOl-^ontinaed. 


TfanA  of  flight. 


Ffmt  I  Second 


wstch, 
Capt. 


Sect. 


Lost. 


10 


H 


watch, 

Lieut. 

Gilieon. 


Stei, 


m 


10 


H 


H 


H 


Third 

watch, 

Hr. 

Gm. 


Aer. 


g 

a 

9 


"1 


I 


Special  remarks  about  each  fire,  such  as  effect  on  piece,  action 
of  breech  mechanism,  consunption  of  powder,  sound  of  pro* 
Jectile  in  flight,  scattering  of  fragments,  etc.,  and  metrological 
data. 


Sighting  shot.  First  primer  failed ;  head  blown  oiT;  base  intaot . 


Shell  burst  on  striking  sand,  about  <K^  yards  in  rear  of  target. 


Shell  burst  about  900  feet  in  rear  of  target. 


Shell  burst  900  feet  in  rear  of  target 


Shell  burst  820  feet  in  rear  of  target. 


Shell  burst  400  feet  in  rear  of  target    First  primer  fidleds  head 
blown  off;  base  intact. 


Shell  burst  273  feet  in  rear  of  target 


Firing  oonduoted  bj  Lieut  W.  W.  Gibson,  O.  D^  assistant  proof 
officer.    Present,  CaptF.  Baker,  O.  D.,andMr.GilL 
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Appendix  20  1891. 


Appendix    21. 


SPECIFICATIONa  GOVERNING  THE  MANUFACTURE  AND  INSPECTION 
OF  CARRIAGES  AND  PARTS  OF  CARRIAGES  FOR  CANNON.  PRESCRIBED 
BY  THE  ORDNANCE  DEPARTMENT,  U,  8.  ARMY. 

1.  INSPECTION  OF  THE  MANUFACTUBE. 

The  manufacture  shall  be  open  to  inspection  in  all  its  details  by  the 
officers  and  employes  of  the  Ordnance  Department  assigned  to  duty  for 
that  purpose,  and  shall  receive  the  approval  of  the  inspector  at  the 
works,  or  sucn  one  of  his  assistants  as  he  may  designate,  at  all  its  stages. 

2.  INFORMATION  AND  ASSISTANCE  TO  BE  GIVEN  INSPECTORS. 

That  the  requirements  of  paragi'aph  1  may  be  carried  out  the  manu- 
facturers shall,  before  conmiencing  the  work  under  any  order  or  contrtict, 
inform  the  iusjieetor  of  their  general  plans,  and  during- the  progress  of 
the  work  they  shall  inform  him  of  the  chemical  comi)osition  of  each  and 
every  ingot  or  casting  which  they  propose  to  use,  together  with  a  state- 
ment of  its  casting,  size,  and  condition;  they  shall  inform  him,  or  such 
of  his  assistants  as  he  may  designate,  of  the  time  at  which  each  operation 
connected,  either  directly  or  indirectly,  with  the  manufacture  is  to  take 
pliice,  and  shall  give  him  such  notification  as  maybe  required  to  insure 
his  witnessing  any  particular  paut.  of  an  oi)eration  whic^h  he  may  specify; 
they  shall  furnish  him  with  a  copy  of  the  results  of  all  chemical  analyses 
and  mechanical  tests  made  at  their  works  in  any  way  connected  with 
the  material  to  be  furnished;  they  shall  provide  all  necessary  labor  and 
allow  the  use  of  the  necessary  tools  and  implements  tor  the  assistance 
of  the  inspector  and  his  assistants  in  the  performance  of  any  of  thdr 
dutii^s,  and  they  shall,  when  required,  provide  within  their  works  suit- 
able and  satisfactory  office  room  for  records,  drawings,  books,  etc.,  which 
may  be  used  exclusively  by  the  inspector  and  his  assistants. 

3.  DRAWINGS  AND  BLANK  FORMS. 

All  carriages  or  parts  of  carriages  shall  be  constructed  from  drawings 
ajiproved  by  the  Chief  of  Ordnance  or  by  the  iuvspector,  and  no  deviations 
therefrom  will  be  permitted  without  the  authority  of  the  approving  offi- 
cer; prints,  in  duplicate,  of  the  alterations  allowed  will  be  furnished 
the  inspector.  When  general  drawings  only  are  furnished  by  the  Chief 
of  Ordnance  the  mani]£aicturer8  shaU  submit  each  detailed  drawing  or 
modification  thereof  to  the  inspector  for  his  approval,  and  shall  furnish 
him  with  prints,  in  duplicate,  of  all  such  approved  drawings.     Upon 
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completion  of  the  work  the  mannfactarers  shall  famish  the  Chief  of 
Ordiiance  with  a  fall  set  of  tracings  npon  linen  of  the  general  and 
detailed  drawings  of  the  carriages  as  constrncted  in  so  far  as  they  differ 
from,  or  are  not  inclnded  in,  fiie  drawings  furnished  by  the  Chief  of 
Ordnance. 

All  drawings  required  above  and  used  in  the  prosecution  of  the  work 
and  all  blank  forms  required  to  facilitate  the  transaction  of  business 
between  the  inspector  and  the  manufacturers  shall  be  furnished  by  the 
manufacturers  without  charge.  The  drawings  famished  by  the  Chief 
of  Ordnance  will  be  considered  confidential  and  for  the  prosecution  of 
Government  work  only. 

4.  CHANGES  IN  DRAWINaS. 

The  dimensions  shown  on  the  drawings  accompanying  contracts  shall 
always  be  subject  to  such  changes  as  the  Chief  of  Ordnance  may  deem 
advisable,  but  any  changes  which  materially  increase  the  cost  of  manu- 
facture shall  be  paid  for  at  a  fair  price,  to  be  determined  by  the  oon- 
tracting  parties. 

5.  MABKING  PABTS  DXTBING  MAKUFAOTUBB. 

All  parts  of  carriages  shall  be  marked  by  the  inspector  as  early  as 
practicable  in  their  fabrication  and  thereafter  these  marks  must  always 
remain  on  the  piece,  being  transferred  from  place  to  place  in  the  pres- 
ence of  the  Inspector,  as  may  be  necessary.  No  part  shall  be  assembled 
into  a  carriage  unless  it  bears  the  inspector's  marks. 

6.  METALS  TO  BE  EMPLOYED. 

The  metals  composing  the  different  parts  of  the  carriages  will  be  id- 
dicated  on  the  drawings,  either  general  or  detailed,  and  departure  from 
these  indications  will  be  made  only  by  authority  of  the  ofKcer  approving 
the  drawings. 

Two  kinds  of  steel  for  castings  are  distinguished:  No.  1  is  intended 
for  use  in  castings  of  very  mild  steel  in  which  the  presence  of  blow  holes 
may  be  permitt^  when,  in  the  judgment  of  the  inspector,  they  are  not 
sufficiently  large  or  numerous  to  materially  affect  the  value  of  the  cast- 
ing for  the  purpose  for  which  intended.  No.  2  is  to  be  used  in  pieces 
in  which  blow  holes  will  not  be  allowed. 

Cast  steel  of  either  grade  must  not  contain  more  than  six  one-hun- 
dredths  (0.06)  of  1  per  cent  of  phosphorus. 

Three  grades  of  worked  steel  are  distinguished:  Ko.  1  is  very  mild 
steel  for  rolled  plates  or  shapes  and  for  other  parts  when  spetiiaJly  in- 
dicated. Ko.  2  is  harder  and  is  for  general  use  for  forgings;  it  will  be 
employed  for  steel  parts  when  not  otherwise  specified.  No.  3  is  still 
harder  and  is  to  be  used  for  rollers,  axles,  elevating  screws,  and  other 
parts  when  specially  indicated. 

All  steel  pieces  shall  be  annealed  afber  casting  or  forging  and  before 
hewing  submitted  for  test;  the  temperature  of  annealing  must  be  at  least 
1,5000  F.  (bright  salmon)  for  castings,  and  at  least  1,300^  P.  (bright 
cherry)  for  forgings. 

Cast  iron  should  be  of  the  gray  variety  and  two  kinds  are  distin 
giiished:  No.  1  is  ordinary  cnst  iron  and  No.  U  is  liiffh  quality  cast  iron 
or  gun  iron.    Gun  iron  is  called  for  only  when  specified. 


REPOET  OF  THE  CHIEF  OF  ORDNANCE. 


275 


Two  kinds  of  bronze  are  used,  which  shoulji  be  made  of  the  following 
proportions:* 


No.  1 

Copper. 

Tin. 

Zino. 

88 
06 

10 

4 

2' 

Tnwe. 

No.  2 

No.  1  is  to  be  used  for  friction  bearinffs  and  ordinary  castings,  and 
No.  2  for  hydraulic  cylinders  and  parts  that  should  be  malleable.  All 
alloy  castings  must  be  made  of  new  metals,  and  be  sound,  clean,  and 
of  uniform  grain  and  texture. 

All  pieces  used  in  the  construction  should  be  sound,  of  uniform 
quality  and  condition,  and  free  from  seams,  cracks,  or  other  defects. 
All  hammering,  ete.,  for  the  purpose  of  consolidating  the  metal  or  con- 
cealing defects  is  distinctly  forbidden. 

No  piece  sliall  be  accepted  as  to  physical  qualities  until  it  shall  have 
satisfactorily  passed  the  prescribed  tests. 

7.  ALLOWANCE  OP  METAL  FOB  TESTS, 

All  matters  relating  to  the  character,  number,  and  location  of  the 
tests  necessary  to  assure  satisfactory  physical  qualities  in  the  material 
delivered  shall,  when  not  prescribed  in  the  contract,  be  decided  by  the 
inspector,  and  manufacturers  shall  asi'crtaiu  the  instructions  of  the 
insiK»<*tor  before  proceeding  with  the  manufacture  of  the  piece. 

The  manufacturers  shall  always  allow,  without  cost  to  the  United 
States,  sufhcient  additional  length  or  size  to  the  pieces  to  furnish  the 
t4*st  specimens  re(iuired.  Any  metal  required  by  the  manufacturers  for 
their  own  mechanical  teMs  at  the  various  stages  of  manufacture  shall 
be  pro^ided  for  in  additional  length  or  size  of  the  pieces  over  that 
re<iuired  by  the  United  States  for  the  tests  for  acceptance,  and,  in  no 
case,  unless  by  special  authorization  of  the  inspector,  shall  the  mauu- 
fa<*turers  use  for  their  own  teats  any  of  tlie  metal  or  length  of  piece 
icquired  by  the  United  States. 

8.  FORM,   NU3LBEB,   AND  POSITION   OF  TEST  SPECIMENS. 

The  forms  and  sizes  of  tensile  test  specimens  will  be  as  indicated  in 
the  following  table.  No.  1: 

Table  I. 


Form  and  metal. 

Lonpthof  stem 

between  gauge 

marks. 

Diam- 
eter of 
atom. 

ThicluiesB  of 
atem. 

Width 
of  stem. 

Cylindrical: 

St«»«'l  and  irronf;lit  iron  .......... 

Inches. 
2 

InchM. 
0.  505 

Inch. 

( 'ikMt  iron  ........................ 

Tenacity  spec-      1.12U 
imen.* 

2                  0-  708 

r'liniKir  and  bronze 

Flat: 

All  metals  except  cast  iron 

2 

Same  aa  piece... 

1.0 

All  specimens  will  be  provided  with  heads,  as  may  be  required. 
Cylindiical  specimens  will  be  used  when  the  piece  is  suflSciently  thick 
to  finish  the  stem. 


Other  iiiixtures  may  in  special  cases  be  authorized  by  the  Chief  of  Ordnance. 


276         REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

Ill  general  eaCh  of  the  jnore  important  pieces  should  be  tested  in 
three  places  and  pieces  of  less  importance  in  one  or  two  places,  while 
minor  pieces  may  be  represented  by  heat  tests  or  the  test  of  a  similar 
extra  piece  manufactured  for  the  puri>ose. 

The  specimens  from  castings  that  have  received  no  other  treatment 
than  annealing  may  generally  be  taken  from  coupons  cast  on  the  piece; 
those  from  other  pieces  should,  when  practicable,  be  taken  within  the 
linished  Unes  of  the  pierces  prolonged.  Specimens  should  always  be  so 
taken  that  they  will  fairly  represent  the  pieces  the  physical  quaUties  of 
which  they  are  intended  to  determiije. 

9.  COST  OF  SPECIMENS. 

Each  test  specimen  required  by  the  United  States  that  shows  in  each 
particular  qualities  a^^  high  as  those  stated  for  the  metal  in  Table  No. 
IV,  paragraph  11,  and  that  is  taken  from  a  piece  that  is  provisi<mally 
ac!cepted,  will  be  paid  for  by  the  United  States  at  the  following  prices, 
viz: 

For  i>rei»aration  of  each  cylindrical  tost  specimen , $2. 00 

For  j)rej)aration  of  each  flat  test  specimen 75 

For  testing  and  recording  tost  of  each  specimen 50 

All  other  exi)enses  iuvolvcd  in  the  preparation  and  test  of  the  test 
specimens  will  be  borne  by  the  manufacturers: 

10.   TEST   OF   SPECIMENS. 

If  the  manufacturers  possess  a  satisfactory  testing  machine,  and  the 
results  obtained  with  such  testing  machine  are  found  to  be  comparable 
with  those  obtained  with  the  United  States  testing  machine  at  Water- 
town  Arsenal,  tlieu  the  vSi)eeiniens  rei|uired  by  the  United  States  shtdl 
be  tested  by  the  manufacturers  in  such  manner  as  shall  be  prescribed 
by  the  Chief  of  Ordnance  and  in  the  presence  of  the  insjiector,  and  the 
ins|)eetor  shall  be  furnished  with  the  original  notes  of  the  several  tests 
that  they  may  be  worked  up  in  his  oftice.  The  United  States  testing 
niaeliine  atWatertown  Arsenal  and  tests  made  on  it  shall  always  be  con- 
sidered as  standard,  and  any  or  all  specimens  may  be  tested  at  that 
plac'e  if  desired  by  tlie  United  States. 

If  the  manufacturers  have  no  satiwsfact4)ry  testing  macliiue,  the  Chief 
of  Ordnance  may  provide*  for  testing  the  required  specimens  on  any 
machine  satisfactory  to  the  United  States,  and  the  cost  shall  be  charged 
to  the  manufacturers. 

All  sj)ecimens  which  are  to  be  tested  outside  the  manufacturers' 
works,  excepting  those  special  additional  specimens  taken  by  the  Uniteil 
States  for  information,  shall  be  sent  to  the  place  of  testing  by  the  nian- 
ufactiuers,  by  express,  at  their  own  exj)ense.  All  specimens  shall  pass 
through  the  ins])ector's  hands  for  insj)ection  and  record. 

Summaries  of  the  results  of  tests  of  specimens  not  made  at  the  man- 
ufacturers' works  will  be  furnished  to  the  manufacturers  for  their  infor- 
mation, but  shall  be  regarded  as  strictly  coutideutial  prior  to  their 
publication  by  the  Governnumt. 

11.  PHYSICAL   QUALITIES. 

The  following  table,  No.  ii,  shows  the  physical  qualities  that  are  do 
sired  for  the  various  metals  employed  and  which  the  manufacturers 
shall  aim  to  obtain : 
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tablb  n. 


MetAl. 

Tensile 
strength. 

Eloufratiou 
after  rup- 
ture. 

CaBtsteel,      No.l 

Lbs.pertq.in. 
65,000 
75,000 
65,000 
75,000 
95,000 
55,000 
20,000 
30.000 
45,000 
38.000 
35,000 

Per  cent. 
20 
10 
30 
25 
18 
30 

*  •  «  ■ 

*  *  •  • 

'25' 

Gastateel,      Ko.2 

!Forcred  iitw»l.  No.  1 

ForirtMl  Htcel.  No.  2 

Forged  atoel.  No.  3 

"Wrought  iron 

CMtiron.        No.l 

Cast  iron.        No.  2 

Bn>nxe,            No.  1 , . . . . 

Bronze,            No.  2 

Couper 

*-^  "JTr"*    •-••--••.••....•«•••........•« 

The  following  table,  No.  iii,  shows  tlie  required  mean  physical  qual- 
ities of  the  various  metals  employed  as  exhibited  by  the  prescribed  test 
specimens: 


Tablb  111. 


CMt8t«Cl,        No.l 

CMt  sk'cl.  No.  2 
Forged  fit*'el,  No.  I 
Forged  steel.  No.  2 
Forge<l  8t<eel,  No.  3 

Wrought  iron 

Cast  iron,  No.  1 
Cast  iron,  No.  2 
Brtmze,  No.  I 
Bronze,  No.  2 
Copper  


Tensile 

Elongation 

strength. 

after  rup- 
ture. 

Lbs.  per  Bq.  in. 
60,000 

Per  cent 
18 

70,000 

14 

6<),000 

28 

70,000 

22 

93,000 

16 

50,000 

25 

17,000 

•  •  •  • 

*28,000 

M    •    •    • 

40,000 

•     *     •    • 

35,000 

•    *     •    * 

32,000 

22 

*  Ca«t  iron  No.  2  must  not  show  a  tensile  strength  of  more  than  37,000  pounds  per  sqnare  Inch. 

The  following  table,  No.  iv,  shows  the  minimum  allowable  pliysical 
qualities  of  the  various  metals  employed  as  exhibit(*,d  by  the  prescribed 
test  specimens: 

Tabu:  IV. 


Metal. 


Cast  8teo],  No.  1 
(^ant  steel.  No.  2 
Forged  steel.  No.  1 
Forgwl  steel,  No.  2 
Forged  Bt4»el,  No.  3 

Wrouglit  iron 

Ca.Ht  iron,  No.l 
Cast  in>n,  No.  2 
Bronze,  No.  1 
Bronze,  No.  2 
Copp4'r 


Tensile 
strength. 


Lbs.  per  sq.  in. 

5'i,  000 
05,  000 
5.'».  (KK) 
Or»,  (XK) 
00.  (MKJ 

4.').  um 
ir>,  (Kjo 

•3,  U(K) 

:w,  ( <K) 

3-J,  (too 
30,000 


Elongation 
after  rup- 
ture. 


Per  cent. 
15 
10 
25 

20 
15 
22 


20 


The  test  at  each  place  shall  consist  primarily  of  the  test  of  a  single 
specimen.  K  this  specimen  shows  in  each  particular  physical  qualities 
H8  high  a«  those  stated  tor  the  metal  in  Table  iii,  the  test  shall  be  re- 
garded as  satisfactory.  If  this  specimen  does  aiot  tiilftll  this  condition, 
but  shows  in  each  particular  physi.-al  (|ualiti(\s  as  high  as  those  stated 
for  the  metal  in  Table  IV,  an  iulditional  specimen  may,  at  the  request  of 
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the  manufacturer,  be  taken  from  the  vicinity  of  the  first  specimen,  and  if 
the  mean  of  the  results  of  the  test  of  these  two  specimens  show  in  each 
particular  physical  qualities  as  high  as  those  stated  for  the  metal  in 
Table  ni,  the  test  shall  be  regarded  as  satisfactory.  If  the  first  speci- 
men shows  physical  qualities  lower  in  any  particular  than  those  stateil 
in  Table  rv,  two  additional  specimens  may,  at  the  request  of  the  man- 
ufacturers, be  taken  from  the  vicinity  of  the  failing  specimen,  and  if 
each  of  these  two  specimens  shows  in  each  pnrticular  physical  qualities  as 
high  as  those  stated  for  the  metal  in  Table  m,  the  test  shall  be  re- 
garded as  satisfactory. 

Ko  further  test  (unless  there  be  intervening  treatment)  should  in 
general  be  made;  but  the  inspector  may,  in  his  discretion,  at  the  re- 
quest of  the  manufacturers,  authorize  a  continuation  of  the 'test.  In 
this  case,  however,  the  test  shall  not  be  regarded  as  satisfactory  if 
mote  than  one-third  of  the  specimens  fail  to  show  in  each  particuhir 
physical  qualities  as  high  as  those  stated  for  the  metal  in  Table  iv,  or 
if,  one  or  more  specimens  so  failing,  each  of  the  otliers  does  not  show 
in  each  particular  physical  qualities  as  high  as  those  stated  in  Table  ni. 

12.   BBTESTINa. 

The  inspector  may,  in  his  discretion,  allow  the  manufacturers  to  treat 
the  pieces  failing  to  satisfactorily  pass  the  preceding  tests  and  present 
them  for  a  new  test,  to  be  conducted  in  the  same  manner  as  the  first 
test;  but  care  should  be  taken  to  put  the  metal  in  the  best  condition 
before  submitting  it  for  test,  as  a  second  test  will  rarely  be  allowed. 

13.  BALLISTIC  TESTS. 

As  many  steel  castings  as  the  inspector  may  desire,  generally  one 
from  each  heat,  shall,  after  the  tensile  test,  be  selected  by  the  inspector 
and  subjected  to  the  following  ballistic  test:  One  projectile  from  a 
3-pounder  rapid-firing  gun  to  be  fired  against  the  test  casting,  the  point 
of  impact  to  be  not  less  than  3  inches  from  the  edge  of  the  casting.  If 
the  casting  be  thick  and  the  projectile  does  not  pass  completely  through 
it,  a  second  shot  is  to  be  fired  under  similar  conditions,  the  point  of 
impact  to  be  not  less  than  6  inches  from  the  point  of  previous  impa^^'t. 
Under  this  test  the  casting  must  not  be  cracked  nor  materially  weak- 
ened for  the  purpose  for  which  it  is  intended,  the  inspector  to  be  the 
judge  of  the  gravity  of  the  injury  produced.  If  any  casting  fails  to  sat- 
isfactorily pass  this  test,  all  castings  from  the  same  heat  shall  be  con- 
sidered as  unsatisfactory,  but  each  important  casting  may  be  subjcn-ted 
to  the  ballistic  test  and  passed  or  rejected  on  the  results  of  its  own 
test  alone. 

14.  WORKING  TESTS. 

In  addition  to  the  preceding  tests,  all  metal  that  is  to  be  bent,  ])nnche<l, 
hammered,  or  otherwise  wrought  during  the  manufacture  shall  be  sub- 
jected to  such  working  tests  as  the  inspector  may  consider  necessary  to 
insure  the  ability  of  the  metal  to  satisfactorily  endure  the  operations  Ut 
which  it  is  to  be  subjected. 

15.  HYDRAULIC  PRESSURE  TEST. 

Copper  tubes  will  be  subjected  to  an  interior  hydrauhc  pressure  deter- 
mined from  the  formula  P=12000d-,  in  which  P  represents  the  pressure 
in  pounds  per  square  inch,  T  the  thickness,  and  D  the  interior  diameter 
of  the  tube  in  inches. 
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16.  AOOEPTANOB   OP    PIECES    AND   CONDEMNATION  FOR    DEVELOPED 

DEFECTS. 

Pieces  that  satisfactorily  meet  all  the  requirements  of  these  specifi- 
cations will  be  accepted  as  to  physical  qualities  by  the  United  States 
and  be  considered  delivered,  but  will  be  finally  accepted  only  when  the 
machine  finishing  has  progressed  so  far  as  to  preclude  the  possibility 
of  condemnation  for  defects  developed  in  machining.  The  inspector  of 
material  should  promptly  notify  the  manufacturers  of  the  existence  of 
any  defect  which  in  his  opinion  will  make  the  final  acceptance  of  apiece 
doubtfol,  and  will  immediately  condemn  any  piece  having  defects  which 
are  of  such  gravity  as  to  certainly  prevent  final  acceptance. 

Manu&cturers  shall  promptly  replace,  without  charge,  any  piece 
which  may  be  condemned  at  any  time  after  delivery  for  defect  devel- 
oped in  machining,  and  shall  ship  the  replacing  piece,  charges  x)repaid, 
to  the  place  of  condemnation.  The  condemned  piece  will,  S  the  manu- 
fiEbctorers  desire,  be  shipped  back  to  them  at  their  expense. 

17.  PURCHASE  pF  MANUfXcTURED  MATERIAL  BY  THE  CONTRACTORS. 

No  order  shall  be  given  for  manufactured  material  outside  of  the 
United  States  without  the  autliorization  of  the  Chief  of  Ordnance. 

The  contractor  may  purchase  manufactured  material  required  for  the 
construction  of  carriages,  but  the  Chief  of  Ordnance  shall  have  the  right 
to  refuse  to  accept  material  manufactured  by  a  subcontractor  from 
whom  a  direct  bid  for  such  material  would  in  no  case  be  entertained. 
The  inspection  of  the  manufacture  of  purchased  parts  shall,  if  the  Chief 
of  Ordnance  desires,  be  at  the  works  of  the  subcontractor,  to  whom  all 
the  provisions  of  these  specifications  not  in  their  nature  inapplicable  to 
his  case  shall  apply  equally  with  the  original  contractor.  When  the 
inspection  is  at  the  works  of  a  subcontractor  the  inspector  at  those 
works  will  correspond  directly  with  the  subcontractor,  informing  the 
inspector  at  the  works  of  the  contractor  of  the  acceptance  of  material  as 
to  physical  qualities  and  any  peculiarities  of  the  manufacture  that  it 
may  be  desirable  that  he  should  know,  notifying  him  also  of  the  ship- 
ment of  material  and  the  marks  of  identification  thereon.  He  will  for- 
ward reports  of  tests  to  the  Chief  of  Ordnance  through  the  inspector  at 
the  contractor's  works,  who  will  inform  the  contractor  of  the  acceptance 
of  material  as  to  physical  qualities  and,  when  desired,  will  furnish  him 
with  summaries  of  the  records  of  tests. 

For  bolts,  nuts,  rivets,  and  other  articles  manufactured  in  quantity 
for  the  trade,  inspection  will  be  confined  to  an  examination  to  deter- 
mine that  the  articles  are  free  from  defects  and  equal  to  the  best  com- 
mercial standard. 

18.  FINISHING  AND  ASSEMBLING. 

AD  contact  surfaces  should  be  machine  finished,  and  all  finished  sur- 
faces should  be  protected  from  rust  during  manufacture. 

Bolt  and  rivet  holes  which  are  punched  must  be  reamed  to  finished 
size,  the  punched  diameter  not  to  exceed  two-thirds  of  the  finished. 
They  shoidd  be  finished  in  place  where  they  pass  througli  pieces  Avhich 
are  to  be  in  juxtaposition,  in  order  that  they  may  corresi>ond  exactly. 
Machine  riveting  is  preferred. 

All  bolts  should  be  turned,  and  made  of  easy  or  ti,£:ht  fit  according  to 
their  use.    The  threaded  portions  of  bolts  should  be  of  such  length  &at 
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there  will  reinain  one  thread  above  and  two  below  the  nut  when  the 
latter  is  screwed  home.  When  required,  nuts  will  be  locked  to  prevent 
unscrewing. 

When  finished,  all  carriages  will  be  completely  assembled  and  set  up 
by  the  manufacturers  in  their  establishment,  loaded  with  a  weight  e<iual 
to  that  of  the  piece  which  they  will  have  to  support,  and  maneuvered; 
and  all  hydraulic  and  pneumatic  cylinders,  pipes  and  pipe  connections 
pertaining  to  the  carriages  will  be  submitted  to  a  pressure  teat  of  the 
tiuid  wliich  they  are  to  contain  equal  to  twice  the  pressure  to  be  used 
in  service. 

19.  MAEKING  AND  PAINTING. 

The  bolts  and  nuts  of  delivered  carriages  shall  be  marked  in  place 
after  the  maneuvering  test  to  indicate  clearly  their  places. 

After  delivery  and  before  shipment  all  unfinished  surfaces  will  be 
given,  when  practicable,  at  least  one  coat  of  paint. 

20.  DELIVERY  AND  PREPARATION  FOR  SHIPMENT. 

Carriages  miule  of  accepted  material,  properly  machine  finished  and 
assembled,  and  that  ma^ieuver  properly  in  tlie  manufacturers^  establish- 
ment shall  be  considered  delivered. 

The  manufacturers  shall,  without  charge,  properly  prepare  and  se- 
curely pack  such  carriages  for  shipment;  taking  them  apart  if  required 
and  protexjting  machined  ^rfaces  from  rust;  the  carriages  or  }>arts 
shall  then  be  phiced,  without  charg<;?,  (m  board  cars,  where  they  can  be 
taken  up  by  some  convenient  shipping  line  for  transportation  by  the 
United  States.  One  week  will  be  allowed  to  prepare  a  carriage  for 
shipment,  and  for  time  consumed  in  excess  of  this  period  the  same 
penalty  will  be  exacted  as  for  nondelivery  on  time  under  the  conti-a(*t. 

21.  PROOF  AND  FINAL  ACCEPTANCE. 

The  final  acceptance  of  each  carriage  will  be  made  only  after  it  has 
satisfactorily  undergone  the  firing  of  five  proof  rounds;  but  if  any 
carriage  be  not  proved  within  three  months  after  it  shall  have  been  de 
livered  it  shall  be  considered  finally  ai^cepted.    Time  occupied  in  x>»^'k- 
ing  and  transportation  not  to  be  counted. 

If  the  carriage  be  of  the  manufacturers'  design  they  shall  be  re- 
sponsible for  all  failun*.  under  proof,  but  if  of  a  design  furnished  by  the 
Ordnance  Dej)artment  they  shall  be  responsible  only  for  failure  due  to 
defective  material  or  workmanship. 

The  proof  will  be  conducted  by  the  Ordnance  Department,  but  the 
expense  of  the  proof  of  those  carriages  failing  on  iiroof  shall  be  borne 
by  the  manufai:turers. 

D.  W.  Flagler, 
Brigadier  General^  ChieJ'  of  Ordnance. 

Ordnance  Office,  War  Department, 

February  iiS^  1891. 


Appendix  22. 


rSSTRVCTIOKS  TO  BIDDERS  AND  SPECIFICATIONS  GOVEBNINO  THE 
MANUFACTURE  OF  SPRING  RETURN  CARRIAGES  FOR  12'INCH  B.  L. 
RIFLED  MORTARS. 


Part  T. — Instructions  to  Bidders. 

The  mortar  carriages  for  which  iVroposals  are  invited  under  news- 
paper advertisement  dated  Ordnance  Oifice,  War  Department,  Wash- 
in*rton,  D.  O.,  February  28, 1891,  must  conform  in  material  and  dimen- 
sions to  the  drawing  and  specifications  to  be  had  at  this  oifice.  But 
bithlers  may  also  make  proposals  upon  drawings  o'f  their  own,  embody- 
ing substantially  the  same  design  and  principles. 

Bidders  will  state  a  price  for  each  capriage,  the  time  within  which 
the  first  <»arriage  will  be  delivered,  and  an  interval  of  time  for  the 
dt'livery  of  each  carriage  thereafter.  It  is  desired  that  the  first  car- 
riage be  delivered  as  far  in  advance  of  the  others  and  as  early  as  possi- 
ble. They  will  also  state  a  price  for  the  number,  25,  of  carriages,  should 
that  number  be  desired  instead  of  8. 

The  Chief  of  Ordnance  shaU  have  the  right  to  order  additional  car- 
riages in  limited  numbers  at  tlie  same  price  and  rate  of  delivery.  The 
right  is  reserved  to  waive  informalities  and  to  reject  any  or  all  bids. 

Enveloi>es  containing  the  proposals  should  be  marked  "  Proi)08als 
for  mortar  carriages,^'  to  guard  against  premature  oi)ening,  and  be 
iMldreAse<i  to  the  Chief  of  Ordnance,  U.  S.  Army,  Washington,  D.  C. 

(/opies  of  the  advertisement,  of  these  instructions  to  bidders,  of  the 
specifications,  both  special  and  general,  and  of  the  (hawing  must  ac- 
company and  form  part  of  the  proposals,  and  the  bidder's  guaranty 
must  be  filled  out  as  indicated  therex)n. 

The  bidder  to  whom  award  is  made  must  execute  a  contract  in  quin- 
tuplic^te,  with  good  and  sufiicient  sureties,  for  the  faithful  perfonnance 
thereof  within  ten  (10)  days  after  receiving  the  blank  forms. 

The  contract  will  stipulate  that  for  each  day  of  delay  in  the  delivery 
of  any  carriage  after  the  time  stated  in  the  proposal  tliere  will  be  de- 
ducted from  the  price  to  be  paid  therefor  the  sum  of  ten  dollars  ($10). 
This  per  diem  deduction  in  price  to  be  in  lieu  of  the  fifth  section  of  the 
re^lar  contract  form  unless,  in  the  opinion  of  the  Chief  of  Ordnance, 
eontinaoos  or  great  delay  or  other  serious  default  shall  occur,  in  which 
case,  to  protect  its  interests,  the  United  States  may  api)lv  the  provisions 
*>f  said  fifth  section  and  waive  further  per  diem  deduction  in  price. 

Seventy-five  (75)  per  cent  of  the  piice  of  each  carriage  will  be  paid 
UiKiu  its  delivery  and  twenty-five  (25)  per  cent  upon  its  final  acce]>tancc. 
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Part  II.— Specifications. 

1.  These  speciflcations  are  in  addition  to  the  general  8i>ecificatioii8 
for  carriages  and  parts  of  carriages. 

2.  The  manufacturer  will  ftimish  sjl  parts  of  the  carriage  (except  the 
Belleville  springs  and  the  holding-down  bolts),  the  ring  for  attaching  tlio 
elevating  apparatus  to  the  mortar,  and  the  floor  plates  surroonding  the 
carriage. 

3.  The  carriage  will  conform  to  the  general  drawing  forming  part  of 
these  specifications,  modifications  in  which  must  receive  the  approval 
of  the  Chief  of  Ordnance.  The  detailed  drawings  wiU  be  made  by  tho 
manufacturer. 

4.  The  carriage  will  consist  of  a  base  plate  or  lower  roller  path  of  giiu 
iron,  secured  by  24  IJ-inch  wrought  iron  bolts  to  the  platform.  This 
base  plate  will  be  cast  in  a  single  piece. 

5.  Upon  the  base  plate  rests  a  live  roller  ring  of  24  forged  steel  con- 
ical rollers,  protected  from  dust  inside  ^nd  outside  by  easily  removable 
guard  plates. 

6.  Upon  the  roller  ring  rests  the  upper  roller  path  and  supportuig 
plate  of  the  carriage,  cast  in  one  piece,  of  gun  iron. 

7.  Upon  the  supporting  plate  will  be  bolted  two  side  frames  or  flasks 
and  a  cross  transom,  all  of  gun  fron.  The  side  frames  will  be  formed  to 
receive  the  trunnion  carriages,  the  recoil,  and  returning  apparatus.  Cyl- 
inders will  be  cast  as  part  of  them,  inclined  at  angles  of  50^  to  thi* 
horizon  and  bored  ta9.6  inches  interior  diameter.  These  cylinders  will 
be  produced  downwards  by  cylinders  of  gun  iron  bolted  to  their  lower 
ends  by  means  of  flanges.  Eatchets  will  be  formed  for  a  short  distanee 
upon  the  side  frames  near  th%  points  of  rest  of  the  lower  ends  of  the 
trunnion  carriages  to  give  points  of  support  for  pinch  bars  for  raising' 
the  latter  to  their  places  should  the  mortar  at  any  time  fail  to  return 
entirely  to  the  firing  position  after  recoil. 

8.  The  trunnions  will  rest  in  bearings,  bushed  on  the  lower  sides 
with  bronze,  formed  in  trunnion  carriages  of  cast  steel,  No.  1.  Thes** 
caiTiages  will  embrace  and  slide  upon  guideways  or  sUdea  inclined  at 
an  angle  of  50^  with  the  horizon,  formed  upon  the  inner  sides  of  the  cyl- 
inders in  the  side  frames.  The  bearing  surfaces,  upper  and  lower, 
will  be  lined  with  bronze  strips  riveted  on  with  brass  rivets.  Cast  on 
to  the  upper  ends  of  the  trunnion  carriages  wiU  be  brackets  projectiii;: 
right  and  left  into  the  spring  cylinders  and  resting  on  the  tops  of  cours<s 
of  Belleville  springs.  In  the  upper  end  of  the  upper  side  of  each  tmu- 
nion  carriage  will  be  formed  an  oil  cup  or  cavity  with  cover  for  oihnjr 
the  upper  faces  of  the  slides.  The  cap  squares  to  be  of  cast  iron  and 
])rovided  with  elastic  material  for  softening  the  shock  of  counter  recoil. 
They  will  have  a  play  of  0.01  of  an  inch  between  their  lateral  support.s. 
The  bronze  bushings  will  be  keyed  to  the  trunnion  beds  to  prevent  slid 
ing  around. 

9.  Into  the  lower  ends  of  the  trunnion  carriages  will  be  keyed  piston 
rcKls  :U  inches  in  diameter,  with  the  i)ist<)ns  formed  on  them,  of  forged 
stcM'l,  5*^0.  3.    The  pistons  will  be  covered  with  bronze  or  brass. 

10.  Bolted  and  keyed  to  the  side  frames  and  the  extensions  of  the 
si>ring  cylinders  will  be  two  hydraulic  recoil  cylinders  7.5  inches  in  in 
terior  diameter,  of  cast  steel.  No.  2,  with  return  passages  cast  in  theiu. 
The  two  hydraulic  cylinders  will  be  connected  by  pipes  at  their  lower 
ends.    They  will  be  provided  with  eniptxing  and  filling  plugs. 

11.  Gun  iron  lateral  guides  are  bolt(Hl  to  the  side  frames  and  bear 
against  the  reinforce  of  the  mortar  to  keep  its  axis  in  the  same  verti- 
cal plane. 
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lU.  The  elt'vatiug  gejir  is  attaclied  to  plates  bolted  and  keyed  to  the 
tiniiiiion  carriages,  the  keys  being  arranged  for  easy  driving  in  and 
I  Hit.  The  spindles  or  shafts  must  be  arranged  to  prevent  sliding  in  the 
<Urc*ction  of  their  length. 

13.  The  teeth  of  all  gears  and  racks  in  the  elevating  and  traversing 
^e^ir  must  be  machine  finished. 

14.  The  carriage  will  be  surrounded  by  cast-iron  floor  plates  and  a 
triiiiiing  circle  of  gun  iron  graduated  in  half  degrees  from  0  to  360o.  A 
•p«uiiter  being  attached  to  the  carriage  such  that  angles  of  3'  may  be 

reijul.     The  training  circle  shall  be  easily  removable  for  reaching  the 
exterior  of  the  live  roller  ring. 

15.  The  mortar  will  rest,  through  the  medium  of  the  trunnion  car- 
risi^es,  on  two  courses  of  Belleville  springs  carried  in  cylinders  in  the 
si<le  ft'ames. 

ItJ.  There  must  be  supplied  with  each  carriage  one  shot  truck,  with 
movable  tray,  as  shown  on  tlie  general  drawing;  one  threaded  rod, 
with  nuts  and  washers,  for  putting  in  Belleville  springs;  one  Bridge 
wrench  for  compressing  the  latter,  and  one  pair  of  shot  tongs. 

D,  W.  Flagler, 
Brigadier- General,  Chief  of  Ordnance. 

Ordnance  Office,  War  Depabtment, 

February  28, 1891. 
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IirSTRUCTTOyS  TO  BIDDERS  AND  SPECIFICATIONS  FOB  TBE  MAXFTAC 
TUBE  OF  TYPE  AND  SEBVICE  S-INCS,  10-INCH,  AND  l^-INCH  SINGU. 
CHARGE,  STEEL  BBEECH LOADING  GUNS,  UNDER  SECTION  :r  01 
THE  ACT  MAKING  APPROPBIATIONS  FOB  FORTIFICATIONS,  ETi .. 
APPROVED  AUGUST  18,  1890,  AS  MODIFIED  BY  THE  ACT  MAKISu 
APPROPRIATIONS  FOB  FOBTIFICATIONS,  ETC,  APPBOVED  FEBEUAHl 
2d,  1891. 

INSTRUCTIONS  TO  BIDDEBS. 

The  manufacture  of  type  and  service  S-inch,  10-inch,  aod  J12  IimIi 
breech-loading  steel  guns,  for  wliich  proposals  are  invited  under  news 
paper  advertisement  of  this  date,  must  be  in  accordance  with  tbe 
spcidfications  furnished  by  this  office. 

Bidders  will  state  a  price  for  tlie  type  gun  of  each  caliber  and  aru 
munition  for  its  test,  and  the  date  within  which  each  will  be  presentinl 
for  test,  as  required  by  the  specifications;  also  a pric^ per  gun  of  ea^b 
caliber  for  the  service  guns,  and  ammunition  for  the  proof  and  thetinir 
within  wliich  each  gun  of  each  caliber  will  be  delivered,  as  required  b> 
the  specifications,  after  receiving  written  notification  that  the  type  gini 
is  satisfactory  to  the  (government. 

Bids  will  be  received  for  six  (6)  8-inch,  thirteen  (13)  10-inch,  and  si\ 
(6)  12-inch  guns,  to  be  constructed  on  the  Pacific  coast. 

Copies  of  the  ailvertiseiuent,  of  these  instructions  to  bidders,  and 
specifications,  (wcompanied  by  such  drawings  cut  will  show  the  coiuttim 
Hon  of  the  gum  in  detail^  to  be  furnished  by  the  person  or  manufacturiT 
submitting  the  proposal^  must  be  attached  to  and  form  part  of  proj)osaI.N 
and  the  bidder's  guarantee  must  be  filled  out  as  indicated  thereon. 

The  right  is  reserved  to  waive  informalities  and  to  reject  any  or  all 
bids. 

Envelopes  containing  proposals  should  be  marked,  **  Projjosals  tor 
8-inch,  10-inch,  and  12-inch  Breech-Loading  Steel  Guns,^  and  be  a<I 
dressed  to  "The  Chief  of  Ordnance,  U.  S.  Army,  Wtvshington,  D.  C." 

The  bidder  or  bidders  to  whom  award  is  made  must  execute  a  con 
tract,  in  quintuplicate,  with  good  and  sufficient  sureties  for  the  Ikitlitu! 
performance  thereof,  within  twenty  (20)  days  alter  receiving  the  fomis. 

Contract  or  contracts  for  these  guns  will  stipulate,  in  addition  to  thr 
stipulations  of  the  regular  contract  form  (copy  of  the  form  may  be  ha«l 
on  application),  that  if  the  service  guns  are  not  delivered  by  the  pn> 
posed  times  there  shall  be  deducted  ten  (10)  dollars  per  day  from  ihr 
price  of  each  gun  for  each  day  of  delay  in  delivery.  This  per  diem  dc 
duction  in  price  to  be  in  lieu  of  the  provisions  of  the  5th  se(*ytion  of  tlb 
regular  contract  form,  unless  continuous  and  great  delay  or  other  serioJt> 
default  shall  occur,  in  which  case  to  prot-ect  its  interests  the  Unitril 
States  may  apply  the  provisions  of  the  5th  section  and  waive  furtbtr 
per  diem  deduction  iu*  price. 
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The  attention  of  bidders  is  invited  to  the  provisions  of  the  laws  au- 
thorizing the  purchase  of  these  guns,  as  follows  : 

An  act  makbie  appropriations  for  fbrtifications  and  other  works  of  defense,  for  the  armamont 
thereof^  ftir  Uie  procnrement  of  heavy  ordnance  for  trial  and  service,  and  for  other  purposes. — 
Approved,  August  18, 1890. 

[Extract.] 

Ssc.  2.  That  the  Secretary  of  War  is  hereby  authorized  and  directed  to  pnrcliase 
under  contract,  after  due  advertisement  inyiting  proposals,  and  at  prices  ^ich  the 
Board  of  Ordnance  and  Fortification  shall  adjudge  to  be  fair  to  the  manufacturer 
and  for  the  interest  of  the  United  States,  twenty-nve  eight-inch,  fifty  ten-inch,  and 
twenty-five  twelve-inch  guns,  aU  of  which  guns  shall  be  breech-loading,  single- 
charge  steel  guns,  and  of  weight  and  dimensions  to  be  prescribed  by  the  Board,  and 
shall  folfiU  the  conditions  hereinafter  provided:  Providedf  That  if  two  or  more  per- 
sons, citizens  of  the  United  States,  submit  proposals  to  furnish  said  guns,  either  in 
part  or  in  whole,  at  prices  not  materially  dificrent  from  each  other,  contracts  may 
be  awarded,  in  snoh  proportion,  among  the  citizens  submitting  such  proposals  as 
the  Secretary  of  War  may  direct.  One  type  gun  of  each  of  the  above-mentioned 
caliber,  with  the  proper  snpply  of  ammunition  therefor,  shall  be  presented  for  test 
at  such  place  and  within  such  time  as  the  contract  shall  provide,  and  shall  be  sub- 
jected to  such  tests  in  respect  to  accuracy,  range,  power,  endurance,  and  general 
(efficiency  as  the  Board  orOrdnance  and  Fortification  shall  have  prescribed.  All  the 
other  guns  of  each  caliber^  with  the  proper  supply  of  ammunition,  shall  be  de- 
livered at  such  place  and  within  such  times  as  the  contract  shall  provide,  and  shall 
be  subjected  to  the  ordinary  service  tost  of  ten  rounds  with  the  full  charge  and 
weight  of  projectile,  which  shall  develop  the  standard  power  prescribed  for  the 
gun.  If  the  type  gun  sustains  the  prescribed  test  to  the  satisfaction  of  the  Board 
i>f  Ordnance  and  Fortification,  it  and  each  of  the  other  guns  which  sustains  the 
ordiuary  service  test,  and  the  ammunitiou  expended  in  such  test,  shall  be  accepted 
under  the  Contrsict.  All  gnus  manufactured  under  these  contracts,  including  the 
type  guns,  shall  be  subjocted  to  inspection  at  all  stages  of  manufacture,  and  no 
change  whatever  shall  be  made  in  the  material,  mode  of  manufacture,  or  dimensions 
fif  the  gons  for  service  from  those  employed  in  the  type  gun  without  the  approval 
of  the  Secretary  of  War.  Payment  for  each  gun  and  ammunition  for  testing  samo, 
including  cost  of  transportation,  shall  be  made  upon  the  satisfactory  completion  of 
th<'  prescribed  test  for  that  gun.  All  tests  of  guns  shall  be  made  in  the  presence  of 
\\w  Board  and  of  the  person  presenting  the  gun,  or  his  authorized  ageut.  and  due 
ffgard  BhaU  be  paid  to  suggestions  offered  by  him  with  respect  to  the  mode  of  mak- 
in;;  suoh  test. 

That  under  the  provisions  of  this  section  there  shall  not  be  expended  or  contract 
or  cnntraots  entered  into  involving  the  Govenimcnt  in  an  aggregate  expenditure 
exce«Mling  threes  million  seven  hundred  and  seventy-five  thousand  dollarn,  nor  an 
expenditure  on  the  pcirt  of  the  Government  in  any  one  fiscal  year  in  excess  of  one 
million  dollars.  And  all  guns  and  materials  purchiised  under  the  authority  of  this 
s^'ction  shall  be  of  American  manufacture  and  furnished  by  citizens  of  the  United 
Stut«»!«:  Provided  further  t  That  contracts  may  be  made  for  not  exceeding  one-fourth 
of  the  guns  herein  provided  for,  to  be  constructed  on  the  Pacific  coast,  in  the  dis- 
cretion of  the  Secretary  of  War:  Provided  further,  That  all  expenditures  made  under 
this  section  sh.ill  be  paid  from  the  amount  made  available  and  provided  for  in  section 
six  of  the  ''Act  making  appropriations  for  fortifications  and  other  works  of  defense, 
for  the  armament  Uiereof;  for  the  procurement  of  heavy  ordnance  for  trial  and 
service,  and  for  other  purposes,''  a^provwl  September  twenty -fiecond,  eighteen  hun- 
dred eighty -eight,  and  the  Secretary  of  War  shall  embrace  in  his  estimates  of  appro- 
priations for  fortifications  f^om  time  to  time  the  amounts  necessary  to  carry  out  all 
contracts  made  hereunder. 

An  art  making;  approprifttions  for  fortifications  and  other  works  of  defense,  for  the  armament  thereof, 
for  the  procarement  of  heavy  ordnAnce  for  trial  and  service,  and  for  other  purposes. — Approved 
February  24, 1801. 

[Extract.] 

That  section  two  of  ''An  act  making  appropriations  for  fortifications  and  other 
works  of  defense,  for  the  armament  thereof,  for  the  procurement  of  heavy  ordnance 
for  trial  and  service,  and  for  other  purposes, ''  ap)>roved  August  eighteenth,  eighteen 
hundre<l  and  ninety,  is  hereby  modified  and  enlarged  so  that  the  amount  authorized 
to  be  expended  therennder  be  increased  to  four  million  two  hundred  and  fifty  thou- 
sand dollars,  to  be  expended  on  the  terms  and  conditions  and  for  the  purposes 
tlierein  set  forth,  except  that  fifty  thousand  of  said  sum  shall  be  reserved  to  cover 
sH  expenses  other  than  the  powder  and  projectiles  incident  to  the  tests  and  inspee- 
tioa  of  the  guns,  and  also  that  the  Secretary  of  War  be  authorized  to  contract  tliere- 
nnder  for  such  less  number  of  guns  than  one  Iniudred  as  ho  may  dci'm  for  the  best 
interest*  of  the  Government. 
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Specifications. 


PART  I— TYPE  aUNS. 

1.  Weight  and  dimensions. 

The  weight  and  dimensions  shall  be  as  given  in  the  following  table. 
The  principal  dimensions  only  are  specified,  that  the  manufacturers  may 
be  free  to  adopt  such  details  as  they  deem  Ibest.  The  guns  must  have 
the  usual  trunnions,  and  though  the  diameter  and  the  distance  between 
rimbases  specified  in  the  table  need  not  be  strictly  adhered  to,  they  are 
desirable,  in  order  that  special  carriages  may  not  be  required  for  testinj: 
or  mounting  the  guns : 


Caliber 
of  gnn. 

Len;;tU  of  bore 
from  face  of  obtura- 
tor to  face  of 
muzzle. 

Diamotor 

of 
Trunnions. 

Inches. 
10.0 
12.0 
14.5 

Distance 

between 

rimbases. 

Weight. 

• 

AUowed 
rariation 

in 
weight. 

Long  tons. 

Inches. 

8 

10 

12 

Calibers. 
32 
34 
34 

Inches. 
250.0 
340.0 
408.0 

Inches. 
3-2.  .*> 
42.0 
49.8 

Long  tons. 
14. 25 
30.00 
52.00 

^.  Inspection  of  the  manufacture. 

The  manufiKiture,  including  both  the  manufacture  of  the  material  and 
the  construction  or  finishing  and  assembling,  shall  be  oi>en  to  iu8}MH 
tion  in  all  its  details  by  the  officers  and  employ(!^>s  of  the  Ordnance  Di*- 
partment  assigned  to  duty  for  that  purpose,  to  th<»  end  that,  if  the  tyjH* 
guns  sustain  tJie  prescril)ed  tests,  simihir  methods  and  equally  gijotl 
and  uniform  results  may  be  secured  in  the  manufacture  of  the  servic** 
guns. 

Full  and  detailed  reports  of  all  the  operations  of  manufacture  shall 
be  made  by  the  inspectx)r,  and  they  will  be  the  basis  on  which  to  ai>]»i> 
the  limitations  and  variations  prescribed  for  the  service  guns.  A  cnpv 
of  these  reports  will  be  furnished  the  manufacturers. 

The  manufactuiers  shall  give  every  facility  for  performing  this  dut> 
and  render  all  necessary  assistancte;  they  shall  inform  the  inspector  <»f 
the  chemical  composition  of  each  and  every  ingot,  part  of  ingot,  or  cast- 
ing which  they  propose  to  use,  together  with  a  statement  of  its  casting, 
size,  and  condition;  they  shall  inform  him,  or  such  of  his  assistants  a> 
lie  may  designate,  of  the  time  at  which  each  operation  connected,  either 
directly  or  indirectly,  with  the  manufacture  is  to  take  i)lace,  and  shall 
give  him  such  notification  as  may  be  required  to  insure  his  witnessing: 
or  verifying  any  particular  part  of  an  operation  which  he  may  specify: 
they  shall  ftirnish  him  with  a  copy  of  all  the  plans  and  working  draw 
ings  of  the  guns,  of  all  directions,  orders,  or  instructions  for  material  or 
machine  work  connected  with  the  manufactiue  of  the  guns,  and  c»f  thn 
rc'^ultsof  all  chemical  analyses  and  mechanical  tests  in  any  way  connected 
with  the  guns  to  be  furnished;  they  shall  provide  all  necessary  labor, 
and  allow  the  use  of  the  necessary  instruments  for  making  fine  measure 
ments,  tools,  and  implements  required  by  the  inspector  and  his  assi>t 
ants  in  the  performance  of  their  duties,  and  they  shall  provide  within 
their  works  suitable  and  satisfactory  office  room  for  records,  drawinjrs, 
books,  etc.,  which  may  be  used  exclusively  by  the  inspector  and  lii^ 
assistants. 
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The  officers  and  employes  referred  to  shall  have  free  access  at  all 
times  to  all  parts  of  the  manufacturers'  works.  The  details  of  the  opera- 
tions earned  on  at  the  works  will  be  considered  confidential  so  j^r  as 
the  manofactarers  may  desire. 

3.  MateriaL 

The  guns  must  be  made  of  steel.  The  method  of  producing  the  metal, 
the  methods  of  forging  and  treatment  if  forged  and  treated,  and  the 
qualities  of  the  metal  in  the  guns  may  be  such  as  the  manufacturers 
shall  determine  upon.  The*  number,  size,  and  positions  of  the  tangen- 
tial tensile  test  specimens  to  be  taken  from  the  various  parts  entering 
into  the  construction  of  the  guns  to  determine  the  qualities  of  the  mate- 
rial e^all  be  as  follows: 

From  tubes,  jackets,  and  trunnion  hoops. 


Caliber  of  gun. 


Inches. 


8  and  10. 


12 

8, 10,  and  12 


I. 


Designation  of 
piece. 


Tnbe 

Jacket 

Tube 

Jacket 

TruDuion  hoop 


Nomber  of  spec- 

Size of  spec- 

imens from — 

imens. 

• 

o 

"S 

Breech  en 

a 

,2 

0 
1^ 

•4  a 

Diameter 
stem. 

Inchtis. 

Inches. 

3 

3 

3.0 

0. 064 

4 

4 

3.0 

0.  564 

4 

4 

3.0 

0.564 

4 

4 

3.0 

0.564 

4 

4 

4.0 

0.564 

gg 

•  s 

*«£  . 
a  ® 
5  «  9 

2  o  O 


s 


Inches. 
1.50 
1.50 
1.50 
1.50 
1.25 


From  cylindrical  hoops. 


Roagh-finiahed  size  of  hoops. 


If  umber  of  test  speci- 
mens. 


4. 


2 


Kot  more  than  8"  inside  diameter.  Xot 
more  than  30"  long 

Not  more  than  8"  inside  diiuuet^^r. 
More  than  80"  long 

More  than  8"  inside  diameter.  Not 
more  than  16"  inside  diameter.  Not 
more  than  80"  long 

More  than  8"  inside  diRmet4)r.  Not 
more  than  16"  inside  diameter.  Mon* 
than  30"  long 

More  than  16"  inside  diameter.    Not 
moni  than  34"  inside  diamrter.  Nut  < 
mor(«  than  26"  long 

More  than  16"  inside  diameter.  Not 
more  tham  34"  inside  diameter.  More 
than  26"  long 

Mor«  than  34"  inside  diameter.  Not 
more  than  25"  long 

More  than  34"  inside  diameter.  More 
than  25"  long 


El 

a  <o 


3 

I 


Size  of  R]>cci- 


o 


Inches. 

1 

2.0 

2.0 

2 

3.0 

3.0 

3 

4.0 

4.0 

4 

4.0 

4.0 

3  * 


Inches. 
0.505 
0.505 

0.564 

0.564 

0.564 

0.564 
0.564 
0. 504 


^  £3 

OS 


^  o 

^  H  o 

.5  ^-^ 

CJCmCM 


Inchen. 

1. 1:.  j 

1.15  I 

1.25 

1.25 

1.25 

1.25 
1.25 
1.25 


But  for  cylindrical  hoops.the  maniifjwturers  may  make  the  tostiiic; 
preventative,  whiiu  two  or  more  lioop^  are  made  from  the  same  ingot 
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in  the  same  manner  and  are  treated  together^if  treated — ^provided,  that 
at  least  one-half  of  the  total  nnmber  of  hoops  made  from  any  one  ingot 
shall  be  tested,  and  the  inspector  shall  be  satisfied  that  the  nonte^tni 
hoops  are  fairly  represented  by  the  one  tested. 

From  wire, — One  specimen  from  each  coU  or  single  length  as  mau- 
nfactnred. 


From  parts  of  hreech  mechunism. 


Name  of  part. 

Caliber  of  gnn— 8-incli,  10- 
inch,  and  12-inch. 

Size  of  specimen. 

11 

HI 

3        ■ 

Length  of 
stem. 

Diameter  of 

Breechblock 

Two  firom  every  second 

Two  from  head  of  every  sec- 
ond. 

Two   from    one    additional 
forging  for   test.     To  be 
made  tor  each  4. 

One  from  every  third 

Inchrs. 
3,0 
3.0 

3.0 
3.0 

Inches. 
0.564 
0.564 

0.564 
0.564 

1.^ 

spindle 

1.25 

Gas-check  cups  and  gas-check 
rings. 

Hinge-pins,  rollers,  and  l»ar« 
for  securing  pins. 

0.75 

But  the  noutested  parts  must  be  made  from  the  Siime  ingot,  and,  if 
treated,  be  treated  with  the  parts  by  the  tests  of  which  they  are  to  \w 
rci)reseutecl,  and  the  inspector  must  be  satisfied  that  the  nontestwl 
parts  are  fairly  represented  by  the  tests  made.  If  these  conditions  <lo 
not  exist  each  part  shall  be  separately  tevSted. 

From  all  the  parts. — ^Auy  other  part  by  whatever  name  it  may  \^ 
designated  shall  be  tested  as  is  prescribed  for  the  part  to  wliieh  it  is 
most  nearly  assimilated  in  size  and  function  in  the  gun,  and  if  then*  In* 
no  similar  part  named  in  these  specifications  then  the  number  and  size 
of  the  tensile  test  specimens  to  be  taken  from  it  to  determine  thes»» 
qualities  shall  be  deterinined  from  a  consideration  of  its  length  ami 
(lianieter  by  the  following  general  rule:  The  number  of  places  at  whitb 
a  piece  shall  be  tested  shall  be  one  if  the  piece  is  less  than  50  inches 
long  and  shall  be  two  if  the  jnece  is  more  than  .">(>  inches  long;  the  hum 
her  of  Hpccimens  to  be  taken  at  each  place  shall  be  tw^o  tor  an  insidr  ili 
anu»t(M*  varying  from  cS  U\  11  inches,  three  for  an  inside  diameter  van 
in g  from  11  to  1^5  inches,  and  four  for  an  inside  diameter  above  J"» 
inches,  and  if  the  piece  is  less  than  8  inches  in  inside  diamet4*r  or  \» 
solid,  one  specimen  shall  be  taken  from  each  place;  the  8i)eciir.ens shall 
have  a  stem  3  inches  long  and  ().5ti4  of  an  inch  aiam<»ter,*  if  possible, 
and  otherwise  a  stem  2  inches  long,  and  0.505  of  an  inch  diameter. 

From  gun  bodies, — If  the  gun  or  the  body  of  the  gun  is  made  in  one 
l)icce,  disks  will  be  cut  from  both  breech  and  muzzle,  from  each  of  whieb 
disks  there  will  be  detached  interior  and  exterior  initial  tension  rin^'> 
in  the  usual  manner  prescribed  by  the  Ordnance  Department.  Their 
shall  also  be  taken  from  the  disk  cut  from  the  breech  end  twelve  tan 
gential  tensile  test  si)ecimens  with  stem  4  inches  long  and  0.564  of  an 
inch  in  diameter;  from  the  disk  cut  from  the  muzzle  end  six  such  tan 
gential  tensile  test  specimens,  and  from  each  disk  two  tangential  tH»ni 
pression  test  specimens  5  inches  long  and  1.129  inches  in  diamet^T: 
and  two  tensile  test  specimens  sliaU  be  taken  from  each  trunnion  if  tlie 
trunnions  are  made  a  part  of  the  gun. 
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All  these  S])C('iincns  shall  bo  cut  from  the  several  i)arts  and  finished 
under  the  8iii>ervi8ion  of  the  inspector,  and  shall  be  marked  by  Mm. 
They  shall  be  tested  on  a  testing  machine  satisfactory  to  the  Unit^ 
St^it4^s,  and  in  the  presence  of  the  inspector,  to  determine  the  ai)parent 
iiio<lulus  of  ehisticity,  elastic  limit,  elastic  elongation,  tensile  strength, 
elongation  after  rupture,  contraction  of  area,  position  of  rupture,  and 
charac'ter  of  thwture,  by  applying  successive  loads,  beginning  with 
r>,<MK>  pounds  per  srpiare  inch  and  increasing  by  increments  not  greater 
than  10,000  poiuids  per  square  inch,  with  a  sufficient  number  of  loads 
iuereasing  by  increments  of  1,000  pounds  per  square  inch  in  the  vi(5inity 
of  the  elastic  limit  to  accurately  determine  that  point.  The  original 
not4's  of  these  tests  must  be  furnished  the  inspecitor. 

EiM*h  part  which  the  manufacturers  decide  to  put  into  a  gun  shall  be 
marked  by  the  inspector.  These  marks  must  always  be  on  tlie  part, 
and  before  they  are  effaced  in  one  place  shall  be  transferred  to  some 
otiier  place  by  the  inspector.  No  part  shall  be  assembled  into  a  gun 
unless  it  bear  the  inspector's  marks. 

4,  Mode  of  manufacture. 

The  mode  of  manufacturing  the  type  guns  may  be  such  as  the  manu- 
facturers may  determine  upon,  but  complete  records  of  all  the  opera- 
tions will  be  made.  If  the  guns  are  built  up,  careful  measurements  of 
«*a<.*h  of  the  parts  will  be  made  before  it  is  put  in  place  in  the  gun. 
These  measurements  to  be  within  0.001  of  an  inch  when  practicable  or 
necessary  to  insure  reproduction  in  the  other  guns;  and  all  temper- 
atures, shrinkages,  tensions  of  wire-winding,  compressions  of  the  bore, 
and  methods  w^  be  carefully  noted. 

5.  Supply  of  ammunition. 

The  supply  of  Ammunition  to  be  furnished  with  each  tyx>e  gun  shall 
be  350  rounds  for  8-iuch  gun,  300  rounds  for  10-inch  gun,  and  250 
ronnds  for  12-inch  gun. 

The  standard  weights  of  projectiles  shall  be  300  pounds  for  8-inch 
gun,  575  x>ounds  for  10-inch  gun,  and  1,000  pounds  for  12-inch  gun.  A 
variation  not  to  exceed  1  per  cent,  more  or  less,  from  these  weights 
will  be  allowed.    These  projectiles  may  be  of  cast  iron. 

The  powder,  if  not  of  some  well-known  service  type,  must  be  satisfac- 
tory to  the  Department,  stable  and  entirely  trustworthy;  the  composi- 
tion and  process  of  manufacture  must  in  any  event  be  miide  known  to 
the  Department.  The  quantity  of  powder  must  be  sufficient  to  fire  the 
number  of  rounds  prescribed. 

6,  Place  of  delivery^ 

The  guns  with  the  supply  of  ammunition  must  be  delivered  at  the 
United  States  Proving  Ground,  Sandy  Hook,  N.  J.,  or  such  other  place 
as  the  Department  may  direct;  but  if  delivery  is  directed  at  any  other 
]dace  than  Sandy  Hook  the  excess  in  cost  of  transportation  thereto 
over  the  cost  of  transportation  to  Sandy  Hook  will  be  a  separate  charge 
against  the  United  States. 

7.  Power, 

The  power  shall  be  such  as  may  be  expressed  by  a  muzzle  energy  of 
not  less  than  7,700  foot-tons  (long)  for  8-inch  gun,  15,000  foot-tons 
(long)  for  10  inch  gun,  and  20,000  foot-tons  (long)  for  12-inch  gun. 
WAB  91 — VOL  in ^19 
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8,  Range, 


Tlie  range  shall  for  20^  elevatiou  be  about  11,000  yards  for  8-inch  ipan, 
13,650  yards  for  10-inch  gun,  and  14,700  yards  for  12-inch  gun,  and  cor- 
responding ranges  shall  be*obtained  with  lower  elevations. 

9.  Accuracy. 

The  standard  of  accuracy  for  all  calibers  shall  be  as  given  in  the  fol- 
lowing table,  and  shall  be  approximately  attained : 

Table  of  aoouraoy-'$5  per  omt  reoianglef. 


Range. 

Vertioal 
rectangle. 

Horizontal 
rectangle. 

Height. 

Width. 

Length. 

Width. 

Yards. 
1  son          

1.4 
3.4 

Feet. 
1.0 
2.9 

Tt^rda. 

Tardt. 

3  000     

6,000 

20.7 
S8.9 
48.6 

4.2 

e.7 

•.2 

8.000 

10.000 

10,  Endura/noe. 

The  endurance  shall  not  be  less  than  360  rounds  for  8-inch  gun,  300 
rounds  for  10-inch  gun,  and  250  rounds  for  12-inch  gun,  all  with  full 
charges;  but  after  300,  250,  and  200  rounds  or  mor^  may  have  been 
fired  from  the  8-inch,  10-inch,  and  12-inch  guns,  respectively,  the  gun 
may  be  lined  wholly  or  in  part,  when  at  least  50  ^^ounds  more  will  be 
fired.  After  this  the  general  soundness  and  efficiency  of  the  gun  should 
not  be  materially  impaired,  except  that  a  reasonable  ainount  of  erosion 
will  be  admitted.  Should  any  material  modification  of  the  construction 
be  made  during  the  trial,  at  least  50  rounds  with  fiill  charges  shall  be 
fired  thereafter. 

11,  General  efficiency. 

As  a  proof  of  general  efficiency  the  breech-mechanism  should  work 
freely  and  be  convenient  for  operating,  the  opening  and  closing  of  the 
breech  to  be  performed  by  hand  without  great  difficulty  by  one  man. 
Th(».  pro.jectiles  shall  admit  of  being  re^ily  handled,  inserted,  and 
centered  in  the  bore,  and  not  be  subject  to  injury  or  deformation  either 
in  handling  or  transportation. 

12,  Rapidity  of  fire. 

A  rapidity  of  fire  of  20  rounds  per  hour  for  8-inch  gun,  ^5  rounds  per 
hour  for  10-inch  gun,  and  10  rounds  per  hour  for  12-inch  gun  shall  be 
attainable,  using  such  appliances  for  loading  as  are  employed  by  the 
Ordnance  Department. 

13,  Repairs, 

* 

The  repairs  allowable  during  the  entire  te»t  of  a  gun,  exclnsiye  of 
the  insertion  of  a  lining  tube,  will  be  confined  to  repairing  or  renewing 
parts  injured  during  the  tests.  Ko  alt<»rations  that  may  aflect  the  gen- 
eral coufstruction  of  any  part  will  be  made  without  the  emotion  of  the^ 
Board  of  Ordnance  and  Fortification. 
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14.  General  conditions  of  test 

The  tests  of  tlieso  tyi)e  ^uns  shall  be  made  in  the  presence  of  the 
Board  of  Ordnance  and  Fortification  and  of  the  agent  or  representative 
of  the  nianufiU'turers.  Due  notice  of  the  time  and  place  of  the  test 
sliall  be  given.  Each  of  the  guns  may  be  subjected  to  preliminary 
firing,  at  the  option  of  the  manufacturers,  before  the  prescribed  test 
begins. 

The  time  during  the  test  when  the  specisd  determinations  of  range, 
}ic<'uracy,  and  rapidity  of  Are  shall  be  made  shall  be  arranged  in  con- 
sultation between  the  Board  of  Ordnance  and  Fortification  and  the 
agent  or  representative  of  the  manufacturers,  and  all  the  other  condi- 
tions of  the  test  not  herein  prescribed  shall  be  determined  by  that 
Board,  due  regard  being  paid  to  suggestions  offered  by  the  manufac- 
tinkers'  agent  or  re]>resentative. 

If  the  first  type  gun  present(*d  for  test  shall  fail  to  satisfactorily  fill 
the  prescribed  tests,  the  Secretary  of  War  may,  in  his  discretion,  if  the 
facts  warrant  such  action,  permit  the  manufacturers  to  present  a  second 
type  gun  of  the  same  caliber. 

'  15.  Payments. 

Payment  for  ea<*>h  of  the  type  guns,  and  the  ammunition  supplied  for 
its  test,  shall  be  made  on  the  satisfactory  completion  of  the  prescribed 
test  for  each  gun  on  duly  approved  certificates  of  inspection  and  receipt. 

PART  II— SERVICE   GUNS. 

The  following  specifications  for  service  guns  will  be  construed  in  con- 
nection with  tlie  provision  of  law  that  no  change  whatever  shall  be 
m^ide  in  the  material,  mode  of  manufacture,  or  dimensions  of  the  guns 
for  service  from  those  employed  in  the  type  gun  without  the  approval 
of  the  Secretaiy  of  War. 

1.  Inspection  of  the  manufacture. 

The  manufacture,  including  both  the  manufacture  of  the  material  and 
the  construction  or  finishing  and  assembling,  shall  be  open  to  inspec- 
tion in  all  its  details  by  the  officers  and  enii)loy<^s  of  the  Ordnance 
Department  assigned  to  duty  for  that  purpose,  and  shall  be  satisfac- 
tory to  the  inspector,  or  such  one  of  his  assistants  as  he  may  desigiuite, 
at  all  it8  stages. 

The  manufacturers  shall  give  every  fiacility  for  performing  this  duty 
and  render  all  necessary  assistance;  they  shall  inform  the  inspector  of 
the  chemical  composition  of  each  and  every  ingot,  part  of  ingot,  or 
casting,  which  they  projKJse  to  use,  together  with  a  statement  of  its 
casting,  size,  and  condition;  they  shall  inform  him,  or  such  of  his 
assistants  as  he  may  designate,  of  the  time  at  which  each  operation 
connected,  either  direxrtly  or  indirectly,  with  the  manufacture  is  to  take 
phice,  and  shall  give  him  such  notification  as  may  be  required  to  insure 
his  witnessing  or  verifying  any  particular  part  of  an  operation  which  he 
may  specify;  they  shall  fiirnish  him  with  a  copy  of  all  the  plans  and 
working  drawings  of  the  guns,  of  all  directions,  orders,  or  instructions 
for  material  or  machine  work  connected  with  the  manufacture  of  the 
guns,  and  of  the  results  of  all  chemical  analyses  and  n^echanical  tests 
in  any  way  connected  with  the  guns  to  be  furnished;  they  shall  i>rovide 
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all  necessary  labor  and  allow  the  use  of  the  necessary  mstraments  for 
making  fine  measurements,  tools  and  implements  required  by  the  in- 
spector and  his  assistants  in  the  i)erformance  of  their  duties,  and  thoy 
shall  provide  within  their  works  suitable  and  satisfactory  office  ro<»ni 
for  records,  drawings,  books,  etc.,  which  may  be  used  exclusively  by 
the  inspector  and  his  assistants. 

The  officers  and  employes  referred  to  shall  have  free  access  at  all 
times  to  all  parts  of  the  manufacturers'  works.  The  details  of  the  oper- 
ations carried  on  at  the  works  will  be  considered  confidential  so  far  as 
the  manufacturers  may  desire. 

The  manufacturers  must  satisfy  the  inspector  that  the  manuiactun' 
of  the  material  and  the  construction  or  finishing  and  assembling  of  tlM' 
guns  are  in  accordance  with  the  specifications,  and  the  inspector  may 
suspend  the  work  on  any  part  or  any  gun  at  any  time  if,  in  his  opinion, 
the  work  is  not  in  accordance  with  the  specifications,  informing  the 
manufacturers  and  the  Department  of  his  reasons  therefor,  in  writing, 
within  twenty-four  hours  thereafter. 

2.  Material. 

« 

The  material  in  the  service  guns  of  each  caliber  shall  be  of  the  same 
kind,  be  made  in  the  same  manner,  and  have  equally  as  good  qualities 
as  the  material  in  the  type  gun  of  the  same  caliber;  to  determine  thej»e 
points  the  reports  of  the  inspector  of  the  material  in  the  type  guns 
shall  be  taken  as  the  guide  by  the  inspector  of  the  materisJ  for  the 
service  guns  as  to  kind  of  material  and  method  of  manufacture.  The 
number,  position,  and  size  of  the  tangential  tensile  test  specimens  to 
be  taken  from  the  various  parts  entering  into  the  construction  of  the 
service  guns  shall  be  as  prescribed  in  paragraph  3,  part  i,  of  these 
specifications,  and  they  will  be  cut  from  the  several  parts  and  be 
marked  and  tested  in  the  manner  prescribed  in  that  paragraph. 

The  physical  qualities  of  each  part  of  the  service  guns  shall  be  at 
least  equal  to  the  physical  qualities  of  the  similar  part  in  the  type  gun 
of  the  same  caliber  in  elastic  limit,  tensile  strength,  elongation  after 
rupture,  and  contraction  of  area,  the  mean  of  the  determinations  to  be 
compared  with  the  mean  of  the  determinations  for  the  part  of  the  type 
gun,  and  no  specimen  to  show  quaUties  lower  in  any  particular  than  the 
lowest  record  of  the  part  for  the  type  gun  in  that  particular,  unless 
the  contracting  parties  may  agree  upon  general  tables  of  physical  qnali 
ties,  which  sh^  be  determined  from  all  the  results  of  test  of  the  mate 
rial  of  the  type  gims,  and  shall  show  average  or  mean  qualities  and 
(jualities  below  which  no  specimen  shall  fall  in  any  one  particular,  such 
tables  to  group  together  as  many  as  possible  of  the  various  p^ts  of 
the  guns  of  the  several  calibers  or  of  all  the  calibers. 

No  part  of  any  gun  shall  be  machine  finished  or  assembled  into  tlie 
gun  until  it  has  been  accepted  as  to  physical  qualities  by  the  inspector. 

3.  Mode  of  manufacture. 

The  mode  of  manufacturing  the  service  guns  shall  be  similar  to  that 
employed  in  the  manufacture  of  the  type  guns,  or  such  as  will  insure 
equal  accuracy  and  certainty ;  to  determine  these  points  the  report  of  the 
inspector  of  the  manufacture  of  the  type  gims  shall  be  taken  as  a  guide 
by  the  inspector  of  the  manufiuture-of  the  service  guns.  If  the  guns  an* 
built  up  the  variations  from  the  shrinkages  absolutely  obtained  in  the 
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^yp^  gaiis  ahall  not  be  greater  thau  0.003  of  an  inch  on  diameters,  but 
if  in  the  manuiacture  of  the  type  guns  it  has  been  aimed  to  obtain  cer- 
tiiiu  definite  shrinkages  then  the  variations  from  these  shrinkages  in  the 
service  guns  shall  not  be  greater  than  the  variations  from  prescribed 
shrinkages  ordinarily  allowed  by  the  Ordnance  Department  in  gun  con- 
stmotiony  except  that  for  any  p^icolar  zone  or  section  where  the  varia- 
tion  from  shrinkage  aimed  at  in  tiie  type  gun  has  been  greater  than  is 
ordinarily  allowed  by  the  Ordnance  Department  the  variation  in  the 
service  gons  may  be  as  great  as  was  absolutely  obtained  in  the  type  gun 
at  that  zone  or  section.  Temperatures  used  in  assembling  the  service 
guns  shall  not  be  materially  greater  than  were  obtained  in  assembling 
the  type  guns. 

If  wire  winding  is  used  the  tensions  used  in  winding  the  service  guns 
shall  be  the  same  as  were  obtained  in  winding  the  type  guns. 

If  the  guns  or  the  bodies  of  the  guns  are  made  in  one  piece  initial 
tension  rings  and  test  specimens  shall  be  furnished  as  is  prescribed  for 
the  iTpe  guns;  the  initial  tensions  determined  shall  not  vary  more  than 
10  per  centum  from  the  initial  tensions  which  were  found  to  exist  in  tlie 
type  gun  of  the  same  caliber,  and  the  mean  physical  qualities  at  breech 
and  muzzle  shall  be  at  least  equal  in  every  particular  to  those  shown 
by  the  type  gun  of  the  same  caliber,  no  specimen  being  lower  in  any 
particalar  than  the  lowest  record  of  the  type  gun  in  that  particular. 

The  variations  from  prescribed  diameters  of  chamber,  bore  within 
lands  and  to  bottom  of  grooves,  and  in  width  of  lands  or  grooves  shall 
not  be  greater  in  the  service  giins  than  were  actually  obtained  in  the 
type  guns.  Suitable  gauges,  to  be  supplied  by  the  manufacturers,  shall 
be  used  for  the  rifling,  the  length  of  powder  chamber,  the  threads  in 
breech  recess  and  on  breechblock,  and  the  several  parts  of  the  breech 
iiiiH^>haiii8m,  to  the  end  that  uniformity  may  be  obtained  in  manufacture 
and  the  parts  of  the  breech  mechanism  be  interchangeable. 

Each  part  of  a  gun  which  is  accepted  as  to  physical  qualities  shall 
be  marked  by  the  inspector;  these  marks  shall  always  be  on  the  part, 
and  before  they  are  effaced  in  one  place  by  any  finishing  operation  shall 
be  transferred  to  some  other  place  by  the  inspector.  No  part  shall  be 
assembled  into  a  gun  unless  it  bears  these  marks. 

The  traces  of  two  planes,  one  containing  the  axis  of  the  bore  and 
trunnions,  and  the  other  perpendicular  thereto  auff  containing  the  axis 
of  the  bore,  will  be  marked  on  each  gun  at  such  points  as  may  be  re- 
quired, and  seats  for  the  sights  will  be  made  and  litted  as  may  be  pre- 
s€?ribed  by  the  Ordnance  Department;  the  weight  and  preponderance 
shall  be  determined  and  the  muzzle  stauii)e(l  in  accordance  with  a  de- 
sign furnished  by  the  Department.  The  guns  will  bear  no  other  marks 
or  characters. 

The  outside  of  the  guns  shall  be  painted  as  required  by  tlie  Ordnance 
Department  for  service  guns. 

4.  Supply  of  ammunition. 

The  supply  of  ammunition  to  be  furnished  with  each  gun  for  proof 
shall  be  ten  rounds;  the  projectiles  to  be  of  standard  weight  and  of 
dimensions  similar  to  those  furnished  with  the  type  guns.  The  powder 
shall  be  similar  to  that  fiumished  with  the  type  guns,  and  a  sufficient 
quantity  shall  befbmifihed  to  fire  the  number  of  proof  rounds  x>r  escribed 
with  full  charges. 
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5.  riace  of  delivery. 

Tlie  gans,  with  the  supply  of  ammunition,  must  be  delivered  at  the 
U.  S.  Proving  Ground,  Sandy  Hook,  N.  J.,  or  at  such  other  place  a> 
the  Department  may  direct;  but  if  delivery  is  directed  at  any  other 
place  than  Sandy  Hook,  the  excess  in  cost  of  transportation  thereto 
over  the  cost  of  transportation  to  Sandy  Hook  will  be  a  separate  charge 
against  the  United  States. 

For  shipment  the  parts  of  the  breech  mechanism  must  be  detaeheil 
from  the  piece  and  be  separately  and  securely  packed,  being  marke<l 
with  the  number  of  their  respective  piece.  The  bore  must  be  well  oileil 
and  protected  for  shipment  in  the  usual  way  ;requir6d  by  the  Ordnance 
Department  for  service  guns. 

6,  Oonditiona  of  service  proof  , 

Each  of  the  guns  may  be  subjected  to  preliminary  firing,  at  the  op- 
tion of  the  manufacturers,  before  the  proof  is  made;  the  cost  of  such 
preliminary  firing  will  be  paid  for  by  the  manufacturers. 

Each  of  the  ten  proof  rounds  shall  be  fired  with  the  full  charge  and 
weight  of  projectile,  and  shall  develop  the  standard  power  i)res(*rilM^l 
for  the  gmi  in  paragraph  7,  part  i,  of  these  specifications,  without 
showing  any  damage  or  defect. 

7,  Payments, 

Payment  for  each  gun  and  the  ammunition  supplied  for  the  service 
proof  shall  be  made  on  the  satisftu'tory  completion  of  that  proof  on  duly 
approved  certificates  of  insx>ection  and  receipt. 
By  authority  of  the  Secretary  of  War: 

D.  W.  Flagler, 
Brig,  Oen.^  Chief  of  Ordnance^  U.  8.  Army, 

Ordnance  Office,  War  Department, 

Washington^  i>.  C\,  May  ^\  1S91, 
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nHSTBUCTIONS  TO  BIDDERS  AND  SPECIFICATIONS  GOVERNING  THE 
MANUFACTURE  OF  S-INCH  AND  lO-INCH  DISAPPEARING  GUN  CAR- 
RIAOES  OF  COL.  BUFFINGTOIPS  MODIFIED  DESIGN. 

PABT  L — INSTBUOTIONS  TO  BeDDBES. 

The  gun  carriages  for  which  proposals  are  invited  under  newspaper 
advert^ment  dated  Ordnance  Office,  War  Department,  Washington, 
D.  O.J  May  22, 1891,  must  conform  in  material  and  dimensions  to  the 
drawing  and  sx>ecifications  to  be  had  at  this  office. 

Bidders  will  state  a  price  for  each  carriage,  and  the  time  within  which 
it  will  be  delivered,  the  8-inch  carriage  to  take  precedence. 

The  right  is  reserved  to  waive  informalities  and  to  reject  any  or  all 
bids. 

Envelopes  containing  the  proposals  should  be  marked  ^^  Proposals  for 
disappearing  carriages,"  to  guard  against  premature  opening,  and  be 
addressed  to  tiie  Gluef  of  Ordnance,  TJ.  S.  Army,  Washington,  D.  G. 

Gopies  of  the  advertisement,  of  these  instructions  to  bidders,  of  the 
specifications,  botii  special  and  general,  and  of  the  drawing  must  ac- 
company and  form  part  of  the  prox)Osals,  and  the  bidder's  guarantee 
must  be  fiUed  out  as  indicated  thereon. 

The  bidder  to  whom  award  is  made  must  execute  a  contract  in  quin- 
tuplicate,  with  good  and  sufficient  sureties  for  the  fe,ithful  performance 
thereof  within  ten  (10)  days  after  receiving  the  blank  forms. 

The  contract  will  stipulate  that  for  each  day  of  delay  in  the  delivery 
of  any  carriage  after  the  time  stated  in  the  proposal  there  will  be  de- 
ducted from  the  price  to  be  paid  therefor  the  sum  of  ten  dollars  ($10). 
This  per  piem  deduction  in  price  to  be  in  lieu  of  the  5th  section  of  the 
regular  contract  form,  unless,  in  the  opinion  of  the  Chief  of  Ordnance, 
continuous  or  great  delay  or  other  serious  default  shall  occur,  in  whicli 
case,  to  protect  its  interests,  the  United  States  may  apply  the  provisions 
of  said  5th  section  and  waive  further  per  diem  deduction  in  price. 

Beventy-five  (75)  per  cent  of  the  price  of  each  carriage  wUl  be  paid, 
in  three  equal  installments,  the  last  to  be  paid  upon  its  delivery,  and 
twenty-five  (25)  x>er  cent  upon  its  final  acceptance. 

Pabt  n. — Specifications. 

1.  These  specifications  are  in  addition  to  the  general  specifications 
for  the  manufacture  and  inspection  of  carriages  and  parts  of  carriaci^es. 

2.  The  manufacturer  will  furnish  all  parts  of  the  carriages,  the  coun- 
terpoisee  and  the  rings  for  attaching  the  elevating  apparatus  to  the 
guns.  The  Department  will  famish  the  holding-down  bolts,  washers, 
and  nuts. 
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3.  The  carriage  will  conform  to  the  general  drawings  forming  part  of 
these  specifications,  modifications  in  which  mnst  receive  the  approval 
of  the  Chief  of  Ordnance.  The  detailed  drawings  will  be  made  by  the 
mannfacturer. 

4.  The  principal  parts  of  each  carriage  are  the  rotating  arms,  the  top 
cpiriage,  the  cheek  plates  or  chassis,  the  elevating  gear,  the  npper  firont 
roller  path,  the  live  rollers,  the  lower  front  roller  path,  the  brackets  for 
the  rear  traverse  wheels,  the  rear  traverse  wheels,  the  rear  traverse 
circles,  the  traversing  gear,  the  loading  crane. 

5.  The  gun  rests  by  its  trunnions  on  the  upper  ends  of  the  rotatiiig 
arms  in  bearings  bushed  with  bronze.  The  rotating  arms  are  made  of 
cast  steel  No.  1.  They  are  pivoted  near  their  middle  points  upon  an 
axle  of  forged  steel  No.  3.  The  rotating  arms  of  the  10-inch  carriage 
are  shown  in  the  drawing  to  be  built-up  of  forged  shapes.  Whether 
they  shall  be  so  made  or  shall  be  steel  castings  will  depend  upon  the 
experience  had  in  casting  the  arms  for  the  8-inch  carriage. 

6.  The  axle  rests  in  bearings  bushed  with  bronze,  in  the  top  carriage, 
which  is  formed  with  the  two  hydraulic  cylinders  in  one  piece  of  cast 
steel  No.  2.  In  each  cylinder  are  two  throttling  bars  of  forged  steel  No. 
2,  which  pass  through  notches  in  the  pistons.  They  serve  to  regulate 
the  size  of  the  orifices  for  the  fiow  of  the  liquid  past  the  pistons,  being 
of  variable  cross-section.  Their  form  will  be  indicated  by  the  Depart- 
ment.' The  hydraulic  cylinders  are  connected  by  a  pipe  at  their  front 
ends  to  equalize  the  pressure  in  them  during  recoil. 

7.  The  piston  rods,  with  the  pistons  formed  on  them,  are  made  of 
forged  steel  No.  3,  and  are  fastened  by  means  of  nuts  to  projections  on 
the  chassis.  They  are  pierced  throughout  their  length  with  holes  one 
inch  in  diamet^er  to  permit  the  passage  into  the  cylinders  of  liquid  which 
comes  to  their  forward  ends  through  copper  pipes,  from  a  reservoir 
placed  on  the  chassis.  These  pipes  at  their  point  of  junction  are  pro 
vided  with  a  check  valve,  which  prevents  the  return  of  the  liquid  fr<»m 
the  cylinder,  and  with  a  by-pass  valve,  whicjh  when  opened  permits  the 
return  flow  of  the  liquid  past  the  check  valve.  The  object  of  this  ar- 
rangement is  to  retain  the  gun  in  the  position  of  recoil  and  to  control 
its  return  to  the  firing  position. 

8.  The  top  carriage  runs  upon  rollers  of  forged  steel  No.  3,  which  are 
placed  in  recesses  in  the  cheek  plates.  The  axles  of  the  rollers  are  «)f 
forged  steel  No.  2,  and  the  rollers  are  bushed  with  bronze  where  tht* 
axles  pass  through  them. 

9.  The  cheek  plates  are  made  of  cast  steel  No.  1,  and  are  united  by  a 
transom,  also  of  cast  steel  No.  1,  and  by  the  brackets  for  the  rear  trav- 
erse wheels.  They  are  bolted  at  their  forward  ends  to  the  upper  front - 
roller  path.  They  have  formed  in  them  or  bolted  to  them  guides  for 
the  elevating  racks. 

10.  The  elevating  rods  are  of  forged  steel  No.  3.  The  journal  bear- 
ings at  their  upper  and  lower  ends  are  bushed  with  bronze.  The  lower 
ends  of  the  rods  are  attached  to  elevating  racks  of  forged  steel  No.  i*. 

11.  The  elevating  hand  wheels  are  of  bronze.  They  are  mounted  ou 
a  through  shaft,  upon  which  are  pinions  of  bronze  gearing  into  spur 
wheels  of  cast  steel,  on  the  shaft  with  which  are  pinions  of  bronze  gear- 
ing into  the  elevating  racks. 

12.  The  upper  and  lower  front  roller  paths  are  of  cast  steel  No.  1. 
Their  inner  parts  form  the  pivot  or  pintle,  which  should  ^e  made  with 
a  play  of  ^^03  and  have  a  spiral  groove  cut  in  one  of  the  sur&ces  to 
facilitate  lubrication.  The  lower  one  is  fastened  to  the  platform  with 
eighteen  1  finch  holding  down  bolts  lor  the  S  inch,  and  eighteen  2-iuch 
bolts  for  the  10-inch  carriage. 
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13.  The  conical  rollers  are  to  be  of  forged  steel  No.  3. 

14.  The  counterweight  is  of  east  iron  and  weighs  16  tons  for  the 
8-incb  and  28  tons  for  the  10-inch  carriage.  It  is  suspended  by  two 
rods  from  a  shaft  joining  the  lower  ends  of  the  rotating  arms.  The  rods 
are  of  forged  steel  No.  2  and  at  the  lower  ends  sustain  a  platform  of 
cast  steel  No.  1,  upon  which  rests  the  counterweight. 

15.  The  shaft  from  which  the  counterweight  hangs  is  of  forged  steel 
No.  3.  It  passes  through  the  lower  ends  of  the  rotating  arms  and  into 
two  sliding  pieces  forming  a  cross  head,  the  holes  in  the  rotating  arms 
being  bushed  with  bronze.  It  is  keyed  to  the  counterweight  suspension 
rods  and  to  the  pieces  with  which  it  forms  the  cross  head. 

16.  The  cross-head  pieces  are  of  cast  steel  No.  1  and  are  lined  on 
their  principal  bearing  surfaces  with  bronze  strips.  The  cross-head 
guides  are  formed  on  the  inner  sides  of  the  cheek  plates. 

17.  On  the  front  of  each  cheek  plate  are  projections  such  that  a  hand- 
spike may  engage  over  them  and  in  notches  in  the  cross-head  pieces  for 
raising  the  counterweight  and  lowering  the  piece  to  the  loading  position 
should  it  not  quite  reach  that  i)osition  in  recoil.  A  vertical  ratchet  is 
formed  on  one  face  of  one  of  the  cross  head-pieces  to  be  caught  by  a 
pawl  on  the  cheek  plate  and  hold  up  the  counterpoise.  This  is  in  addi- 
tion to  the  liquid  arrangement  for  the  same  purpose. 

18.  The  rear  traverse  wheels  and  their  brackets  are  of  cast  steel  No. 
1.    The  axles  of  the  wheels  rest  in  ball  bearings. 

19.  The  worm  shaft  of  the  traversing  gear  is  of  forged  steel  No.  2, 
the  worm  being  formed  on  it.  The  worm  wheel  is  of  bronze;  the 
notched  wheel  over  which  the  chain  passes  of  cast  steel  No.  1;  its  shaft 
of  forged  steel  No.  2;  the  bracket  supporting  the  shaft  of  cast  steel 
No.  1;  and  the  pulleys  for  changing  direction  of  the  chain  of  forged 
steel  No.  2.  The  teeth  of  all  gears  and  racks  in  the  elevating  and 
traversing  gear  are  to  be  machine  finished. 

20.  The  traversing  chain  lies  around  the  rear  traverse  circle  and  is 
fiftrttened  to  the  parapet.  It  is  provided  with  an  arrangement  for  taking 
u]>  tlie  slack. 

21.  The  rear  traverse  circle  is  of  cast  steel  No.  1.  It  is  cast  in  seg- 
ments and  fakstened  to  the  platform  by  1^-inch  holding-down  bolts. 

22.  The  loading  crane  is  of  wrought  iron. 

23.  All  bolts  and  rivets  are  of  wiought  iron. 

24.  An  steel  castings  must  be  annealed,  and  care  should  be  taken  to 
insure  uniform  cooling  both  in  casting  and  annealing. 

25.  The  action  of  the  carriage  is  as  foUows:  Upon  firing  the  piece  the 
central  pivot  of  the  rotating  beam  moves  in  a  horizontal  line  to  the  rear, 
carrying  the  top  carriage  with  it;  tlie  lower  end  moves  vertically  up- 
ward, being  constrained  by  the  cross-head  guides;  the  gun  moves  down- 
ward and  U}  the  rear  in  the  arc  of  an  ellipse.  The  energy  of  recoil  is 
absorbed  partly  by  raising  the  counterweight  and  i>artly  by  the  resist- 
ance of  the  hydraulic  cylLiders.  After  loading  the  by -pass  valve  is 
opened  and  the  surplus  liquid  allowed  to  flow  from  the  hydrauUc  cylin- 
ders, permitting  the  piston  rods  to  enter.  The  greater  moment  of  the 
counterpoise  enables  it  to  raise  the  piece  into  battery.  The  latter  can 
be  stopped  and  held  in  any  position  by  closing  the  by-pass  valve. 

26.  The  piece  is  hauled  down  into  the  loading  position  by  hand, -for 
drill  or  cleaning,  by  blocks  and  falls  attached  to  tiiie  upper  ends  of  the 
rotating  arms  and  to  rings  on  the  cheek  plates. 

I).  W.  Flagler, 
Brigadier -General^  Chief  of  Ordnance. 

Okdnakoe  Office,  Wab  Bepabtment, 

Washington^  D.  C,  May  20, 1891. 
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PBOaBESS  REPORT  OK  THE  MANUFACTURE  OF  STEEL  F0B0IN08,  ETC., 
AT  THE  MIDVALE  STEEL  WORKS,  PHILADELPHIA,  PA. 

The  Chief  of  Ordnance,  U.  S.  A., 

Wcushiiigtonj  T),  0. ; 

Sir:  I  have  the  honor  to  submit  the  following  report npon  the  oix^ra- 
tions  undertaken  for  the  Ordnance  Department  by  the  Midvale  JSt**el 
Company  for  the  part  of  the  fivscal  year  ending  June  30, 1891,  that  1 
have  been  on  duty  at  the  Midvale  Steel  Works. 

I  reiwrted  for  duty  at  these  works  on  November  27,  189(),  under  pro- 
visions of  paragraph  11,  S.  O.  271,  H.  Q.  A.,  A.  6.  O.,  dated  Kovember 
19, 1890. 

CONTENTS. 

Table  of  contents. 
List  of  tables  appended. 
Report. 

Preamble. 

LUt  of  fabrioations. 

I.  12-incb  B.  L.  R.  mortar  (cast-iron  body). 

a.  Mortar  forgings  made  under  contract  of  Jannary  1, 1889,  eta 
d.  Mortar  forcings  made  under  contract  of  December  1,  IfflO. 
R^nm^  of  cylindrical  hoops, 
n.  8-incb  steel  riHes. 
III.  lO-mch  and  12-inch  steel  rifles. 
rV.  7-inoh  B.  L.  siege  howitzer. 
V.  3.2-inch  B.  L.  field  gnn. 

a.  Contract  of  October  20, 1890. 
5.  Contract  of  June  8, 1891. 
VI.  8-inchy  10-inch,  and  12-inch  armor-piercing  steel  shot. 
Vn.  3.6-inch  mortar  carriage. 
Yill.  Miscellaneous. 

a.  Casting  for  straining  jacket  for  Watortown  ArsenaL 
h,  8-inch  projectile  he^s,  fuse  experiments. 
IX.  Crank  casting  and  gun  steel  shaft  forging. 
X.  Weight  of  steel  forgings.  etc. 

1.  For  3.2-inch  B.  L.  nfle. 

2.  For  7-inch  B.  L.  siege  howitzer. 

8.  For  12-inch  B.  L.  mortar  ^contract  of  Jannaiy  1,  1889). 

4.  For  12-inch  B.  L.  mortar  (contract  of  December  1,  1890). 

5.  Recapitulation  of  weights. 

6.  Tensile  tests  and  number  of  measurements  required  in  inspection. 
XI.  Remarks. 

Appendices. 

Tables  I  to  XXII,  inclusive. 
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List  of  tdblea. 

Table  I.  Tensile  tcBts,  tubes  for  3.2- inch  B.  L.  steol  rifle. 

II.  Tensile  tests,  sleeves  for  3.2-inch  B.  L.  steel  rifle. 

m.  Tensile  tests,  jackets  for  3.2-inch  B.  L.  steel  rifle. 

lY.  Tensile  tests,  trunnion  hoops  for  3.2-inoh  B.  L.  steel  rifle. 

y.  Tensile  tests,  breech  mechanism. 

a.  Lever  handles. 

d.  Block  carriers. 

0.  Spindles. 

d.  Gas-check  onp0. 

0,  Key  rings. 

/.  Base  rinffs. 

g.  Breechblocks. 

Tensile  tests,  tnbes  for  3.2-inch  B.  L.  steel  rifle. 

Tensile  tests,  jacket  with  trunnions  for  3.2-inch  B.  L. 

steel  rifle. 

Tensile  tests,  breech  mechanism. 

a.  Gas-check  cnps. 

d.  Spindles. 

0.  Lever  handles. 

d.  Block  carriers. 

0.  Lever  handle,  pins,  and  nuts. 

/.  Breechblocks. 

Tensile  tests,  tubes  for  7-inch  B.  L.  R.  howitzer  (steel,  siege] 

T^^.n^  ♦^-♦-  J  Jackets  for  7-inch  B.  L.  R.  howitzer, 
iensue  tests  j  ^^^  ^.^^^  ^^^  ^.^^^j^  3  L.  R.  howitzer. 

Tensile  tests,  sleeves  for  7-inch  B.  L.  R.  howitzer. 
Tensile  tests,  tronnion  hoops  for  7-inch  B.  L.  R.  howitzer. 
Tensile  tests,  breech  mechanism  for  7-inch  B.  L.  R.  howitzer. 

«.  Lever  handles. 

d.  Face  plates. 

e.  Block  carriers. 
d.  Spindles. 
«.  Base  rinffs. 
/.  Breechbh>cks. 
g.  Nuts. 
K  Gascheck. 

Tensile  tests,  trunnion  hoops  (Bj)  for  12-inch  B.  L.  R.  mortar  (cast-iron 

bodv). 
TenHile  tests f  hoops  As  for  12-iuch  B.  L.  R.  mortar. 
TeuHile  tests,  hoo]>8  A4  for  12-iiH'li  H.  L.  R.  mortar. 
Tensile  tests,  hoops  A5  for  12-iu('h  B.  L.  R.  mortar. 
Tensile  tests,  hoops  Bt  for  12-inch  B.  L.  R.  mortar. 
Tensile  tests,  hoops  B4  for  12-inch  B.  L.  R.  mortar. 
Tensile  tests,  hoops  Ba  for  12-inch  B.  L.  R.  mortar. 

Tensile  tests,  breech  mechanism  for  12-inoh  B.  L.  R.  mortar  (cast-iron  body). 
Contract  of  December  1, 1890. 

a.  Transverse  rollers. 

d.  Hinge  pins. 

0.  Face  plates. 

d.  Spindles. 

e.  Front  gas-check  cups. 
/.  Rear  gas-check  cups. 
g.  Bret^cliblocks. 

XXIl.  Hardness,  specific  gravity,  and  tensile  tests  from  some  hoops  from  set  No. 
32  to  set  No.  65,  both  inclusive. 
XXIII.  Tensile  tests,  steel  castings  for  frames  and  elevating  arcs  for  3.6-inch  mortar 
carriages. 


XIV. 

XV. 

XVL 

XVU. 

xvm. 


I 


Contract  of  Decem- 
ber 1, 1890. 
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List  of  fabrioationi. 


Date  of 

order  or  con- 

traot. 


Jan.    7,1880 

July  25, 1889 

Oct  18,1890 
Oct.    1,1889 

Deo.  1,1890 

Deo.  12,1800 
Deo.  13, 1890 

Har.  11, 1891 
Jime  8,1891 


Do. 
Do. 


June  15,1891 
Aug.  21,1891 


Date  of 

expiration  of 

oontraot. 


Feb.   e,1891 

Apr.  8,1891 
Apr.  15, 1890 

Jan.    2,1808 

Oct  22,1800 
Dea  13, 1801 
Jane  5,1802 
Immediate. . 
Sept  28,1891 

Deo.  2,1891 
Mar.  11, 1892 
Dec.  4,1892 
Aug.  l,18i)2 
Aiig.16, 1892 
June  16,1894 
Aug,  16, 1896 
Immediate. . 


FabrioattoiL 


L  20  seta  of  ateel  forgings  for  12-lnoh  B.  L.  R.  mortacs  (oaat-irM 
body).    Contract  extended  to  April  7,  1891. 

2.  One  aet  of  ateel  forgings  for  12-incli  B.  L.  mortar  (nnder  pro- 

visiona  of  aboTO  contract). 

3.  25  seta  of  steel  forgings  for  3.2-lnoh  field  gona. 

4.  Casting  for  straining  Jacket  for  Watertown  Arsenal  (July  12, 

1890,  indeflnitely  extended). 
6. 43  sets  of  steel  forgings  for  12-inoh  B.  L.  R.  mortar  (oast-iroo 
body). 

6.  10  sets  of  ateel  for^ga  for  7-tDoh  B.  L.  aiege  howitser. 

7.  218  8-inch  armor^piennng  steel  shot 

8.  217  lO-inch  armor-piercing  ateel  shot. 

0.  2  8-inoh  projectile-heads,  steel  fur{;ingB,for  Frankford  AiaAtal 

10.  16  seta  of  steel  castinga  for  3.6-inch  B.  L.  B.  fteld-mortar 

carriage. 

11.  25  sets  of  steel  forginjgs  for  3. 2-inch  field  gona. 
12. 100  8-inoh  armor-piercing  steel  shot. 

IB.  205  10-inch  amior-pierciiig  steel  shot 

14.  50  12-inch  armor*piorcing  steel  shot. 

15.  12  sets  of  steel  forgings  for  8-inch  B.  L.  rifle. 

16.  12  sets  of  steel  forcings  for  10-inch  B.  L.  rifle. 

17.  9  sets  of  steel  forgings  for  12-inch  B.  L.  rifle. 

18.  4  crank  castings.* 

10.  2  gnn  steel  shaft  forgings.  * 


*  For  disappearing  oarriage,  ordered  by  the  Morgan  Engineering  Company. 

Of  the  above  list  the  following  numbers  have  been  completed:  Nos. 
1,  2, 3,  4,  6,  9,  and  U. 

The  stores  represented  by  these  numbers  have  all  been  shipped  to 
their  respective  destinations. 

The  unfinished  work  at  the  date  of  this  report  comprises  Nos.  5, 7, 8, 
10, 12,  13, 14, 16, 16, 17, 18,  and  19,  a.nd  of  these  no  work  has  yet  b<*en 
submitted  for  test  and  inspection  under  headings  Nos.  7,  8, 12, 13,  14, 
16, 17, 18,  19. 

Nos.  5  and  10  are  partially  completed,  the  latter  only  awaiting  the 
completion  of  3  castings  to  replace  rejected  pieces. 

Under  No.  15  work  has  just  cominonced. 

Below  wU  be  found  references  to  the  unfinished  work  under  appro- 
priate headings. 


I. — 12-INCH  B.  L.  B.  MORTARS  (WITH  CAST-IRON  BODY). 

a.  Mortar  fonjings  made  under  contract  of  January  7,  1889^  and  ardtr 

of  July  U5,  181^9. 

The  contract  above  cited  calls  for  29  sets  of  12-inch  mortar  forgings,  and 
the  order  noted  calls  for  1  additional  set  under  the  provisions  of  the 
same  contract,  or  30  sets  in  all. 

Of  these,  22  sets  were  iuvspected  and  shipped  by  my  predecessors  be- 
tween August  8, 1889  (date  of  first  shipment),  and  November  20, 181*0 
(date  of  shii)inent  of  twenty-second  set). 

A  large  percentage  of  the  remaining  8  sets  were  in  course  of  fcJbriea 
tion  under  my  immediate  predecessor.  The  line  of  demarcation  can 
not  very  satisfactorily  be  drawn  in  such  work,  since  itis  essentially  con- 
tinuous, and  any  division  must  be  aibitrary. 
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The  8  remaiomg  sets  under  this  heading  were  shipped  by  me  as 
follows: 


No. 

Number 

of  BOt. 

Dat4)  of 
shipment. 

HeranrkB. 

1 
S 
8 
4 
6 
6 
7 
8 

23d 

24th 

2Sth 

2(tth 

Deo.    1.1S0O 
Deo.  18,1890 
Dee.  80.1890 
do 

* 

^  All  Hhipped  to  Bnildere'  Iron  Foundry,  Providenoe,  B.  I., 
who  hare  the  oontraot  for  aesembling. 

27th 

28th 

29th 

UOth 

Deo.  29,1890 
J«n.  29, 1891 
Mar.  30, 1891 
Apr.   4,1891 

Reports  of  the  physical  tests  of  this  material  have  been  forwarded  to  the 
Ordnance  Office,  but  no  tables  of  summaries  have  been  prepared  for  this 
report,  as  the  work  was  so  nearly  completed  when  the  present  inspector 
took  charge. 

b.  12inch  mortar  for gings  made  under  contract  of  December  i,  1890. 

The  total  number  of  forgings  required  under  this  contract  is  43  sets. 

The  contract  was  dat^  December  1,  1890,  and  was  signed  and 
d<*livered  to  the  Midvale  Steel  Company  on  December  11. 1890. 

The  first  shipment  of  incomplete  sets  was  made  April  ^5, 1891.  The 
shipment  of  June  24, 1891,  completed  the  first  set,  which  was  due  March 
3,  1891. 

The  shipment  of  October  3,  1891,  completed  the  sixteenth  set,  and 
finished  116  cylindrical  hoops  towards  the  other  sets.  The  status  of 
the  cylindrical  hoops  is  shown  in  the  following : 

RtSUM^s  OF  CYLINDRICAL  HOOPS. 

Total  number  of  cylindrical  hoops  required 430 

Total  shipped  ^complete  sets,  16) 160 

Total  shipped  (incomplete  sets) 116 

Total  on  hand  ready  for  shipment 18 

Total  required  to  complete  contract *136 

Total  finished  or  in  progress 430 

These  hoops  can  aU  be  finished  with  ease  by  December  1, 1891,  and 
unl(5S8  some  unforeseen  accident  occurs  or  the  company  delays  its  oi)era- 
tdons  the  contract  should  easily  be  concluded  by  the  end  of  the  present 
calendar  year.  The  greatest  delay  has  been  in  the  trunnion  and  A5 
hoops  by  waiting  for  outside  contractors  to  finish  the  large  hammer. 

In  connection  with  these  mortar  forgings  tliere  is  one  fact  which  de- 
serves special  notice,  viz:  That  in  the  early  stages  of  the  mortar  work, 
though  impeded  by  bad  accidents  and  by  the  vexatious  delays  of  out- 
Bide  contractors,  the  Midvale  Steel  Company  never  applied  for  an  ex- 
tension of  contract,  but  stepped  up  and  paid  penalties  on  the  first  seven 
seta  of  forgings  without  a  murmur,  instead  of  squirming  around  to  see 
how  it  could  get  out  of  its  contract  obligations. 

*  27  of  these  are  A«  hoops  and  109  common  hoops. 
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II. — 8-INCH   STEEL  RIFLES. 

The  following  forgings  have  been  made  for  the  twelve  S-inch  steel 
rifles  now  being  made  at  these  works,  viz: 

12  hinge  pins. 
12  breechblocks. 
12  spindles. 
30  gas-checks. 
12  rotating  rings. 

The  bars  for  the  securing  pins  have  also  been  prepared. 

There  is  no  delivery  due  under  this  contract  until  February  16, 1892, 
and  it  is  expected  that  all  the  work  except-  the  tubes  and  jackets  will 
be  pretty  well  advanced  by  January  1, 1892.  With  ordinary  diligence 
there  should  be  no  delay  in  the  delivery  of  these  forgings. 

in. — 10-INOH  AND  12-INCH  STEEL  RIFLES. 

"So  forgings  have  yet  been  made,  but  much  preliminary  work  has 
been  done  on  the  plant  and  tools  for  use  in  this  connection. 

rV. — 7-INOH  B.  L.   SIEaE  HOWITZERS. 

The  contract  for  ten  sets  of  steel  forgings  for  7-inch  siege  howitzers 
was  dated  December  12,  1890;  was  received  and  delivered  to  the  com- 
pany December  20, 1890,  and  was  completed  May  29,  1891. 

Days. 

Total  contract  time 314 

Total  time  consumed 16H 

Excess  time  to  spare 146 

These  forgings  were  shipped  to  Watcrvliet  Arsenal. 

V. — 3.2  INCH  B.  L.  FIELD  GUNS. 

a.  Contract  of  October  1<%  1800, 

This  contract  was  for  twenty-flve  sets  of  steel  forgings  for  3.2-inch  field 
guns,  consisting  of  twelve  parts  each.  The  following  r6sum6  gives  the 
rate  of  progress  in  fabrication : 

Days. 

Total  contract  time 170 

Time  consumed  in  fabrication 151 

Excess  time  to  spare 19 

The  shipments  to  Watervliet  Arsenal  were  as  follows: 

(1)  February  3, 1891 5 

(2)  February  17, 1891 '. 5 

(3)  February  27,  1891 5 

(4)  March  7,  1891 5 

(5)  March  20, 1891 5 

Total.-; 25 
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b.  Contract  of  June  8,  1891. 

Thia  contract  was  dattnl  Juue  8,  1891;  was  delivered  to  the  Midvale 
Steel  Compauy  on  June  23,  1891,  aud  preliminary  work  begun  immedi- 
ately. The  couti'act  was  completed  October  9, 1891,  or  four  months 
and  one  day  from  the  date  of  contract. 

Bays. 

Total  contract  time  aUowed 177 

Time  consumed 123 

Excess  time  to  spare 54 

VI. — 8,  10,  AND  12  INCH  ARMOR-PIERCING  SHOT. 

These  armor-piercing  projectiles  will  be  made  by  the  Holtzer  process. 

The  Midvale  Steel  Company  has  purchased  the  exclusive  right  to 
manufacture  in  this  country  these  armor-piercing  shot. 

The  company  has  been  dc^layed,  owing  to  the  failure  of  a  contractor 
to  complete  the  erection  of  their  new  casting  plant.  The  first  lots  of 
both  8-inch  and  10-inch  shot  are  now  due.  The  company  hopes  to  de- 
liver the  whole  number  within  a  reasonable  time. 

VII. — 3.6-INOH  MORTAR  CARRIAGES. 

These  are  steel  castings  and  were  delivered  within  the  time  specified 
by  the  contract,  but  owing  to  the  press  of  other  duties  were  not  in- 
s])ected  until  some  days  later,  when  one  elevating  arc  and  three  car- 
riages were  rejected  for  holes  in  castings,  etc. 

This  order  is  so  small  and  the  castings  of  such  a  troublesome  nature 
til  at  lack  of  success  in  making  them  the  first  time  is  not  a  matter  of 
surprise.  The  company  hopes  to  replace  the  rejected  castings  during 
the  present  month. 

Vni. — ^MISCELLANEOUS. 

o.  Casting  far  straining  ja^iket  for  Watertown  Arsenal. 

This  casting  had  been  dragging  along  for  over  a  year  for  various  rea- 
sons, and  was  finally  cast,  t^ted,  finished,  and  shipped  March  10, 1891. 
There  was  a  cavity  near  one  end,  but  on  consultation  with  the  com- 
manding officer,  Watertown  Arsenal,  it  was  decided  to  accept  it,  as  the 
defect  would  not  seriously  interfere  with  the  objects  for  which  the  piece 
was  designed.  One  of  the  test  specimens  (an  inside  one)  was  low  on 
4'lastic  limit,  but  the  general  physical  properties  of  the  jacket  were  satis- 
factory.   Below  are  given  the  tests: 


ElMtic 
limit. 

Tensile 
strength. 

Elonpition 
after  rup- 
ture. 

• 

Minimnm  iitiindard  reqiiirvMl. . . 
Oatitide  SDOciiiMUi 

Pounds. 
40,000 
41,000 
34,000 

Pound*. 
75,000 
89,500 
81,000 

Per  cent. 
12 
16.3 
13.7 

Ineide  ftpeciinen  ..• 

ft.  84nch  projectile  heaffs  for  fvse  experiments. 

These  were  two  steel  forgings  made  for  Frankford  Arsenal  experi- 
ments. They  wefe  forged,  tested,  rough-machined,  and  shipped  to 
Charles  J.  Field,  023  Market  street,  Philadelphia,  Pa. 
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The  only  speciflcatjpns  ifor  physical  qualities  were  that  the  tensile 
strength  should  not  be  less  than  76,000  pounds  per  square  inch.  The 
tests  are  given  below  for  middle  bars  (gauge  length,  2  inches;  diameter, 
0.505  inch;  area  of  cross  section,  0.20  square  inch) : 

Physical  qualities. 


Elastio 
limit. 

Tensile 
strength. 

ElongaUon.'^J>*S^»- 

1 

TSo.\ 

38,000 
30,000 

Pounds. 
64,200 
81,250 

Percent. 
96.80 
25.20 

PereerU. 
43.08 
41.28 

No.  2 

IX. — CRANK  CASTINGS  AND  GUN  STEEL  SHAPT  FORGINGS. 

These  were  ordered  by  the  Morgan  Engineering  Company  for  use  in 
a  disappearing  carriage  being  constructed  for  the  Ordnance  Depart- 
ment.   No  work  has  yet  been  done. 

X. — WEIGHT  OF  STEEL  POBGINGS,  ETC. 

1.  For  3.e-inch  B.  L.  rifles. 
CONTRACT  OF  OCTOBER  20,  1890. 


No.  of 
parts. 


. 


1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 


1 
2 
3 

4 
5 
6 
7 
8 
9 


neaignation. 


Tnbes 

Jackets 

Trunnion  hoops. 
Breech  blockn . . . 

Sninclles 

Sleeves 

Key  rings 

Base  rinffs 

Gas-checKH 

Block  carriors... 
Lever  handleH... 
Latch  cov'ora 


Total. 


No. 
made. 


25 
25 
25 
25 
25 
25 
25 
25 
50 
25 
25 
25 


Aggregate 
weight. 


CONTKACT  OF  JUNE  8,  1891. 


Tnbes 

Jaeketawith  tmnnions. 

Breechblocks 

Spindles 

Block  carriers 

Gas-cheoks 

Lever  handles 

Le^oi'  handle  pins 

Nats 


Total. 


25 
25 
25 
25 
25 
60 
26 
26 
26 


PwmdM. 

15, 557 

10,639 

3,975 

974 

271 

1,625 

362 

774 

75 

504 

137 

32 


34,926 


16,608 
14,681 


806 
619 

90 
147 

52 
.14 


82,288 


Total  weight  of  forgings  for  3.2-inch  B.  L.  rifle,  contract  of  October  20,  1890 
Total  weight  of  forgings  for  3.2-inch  B.  L.  rifle,  oontnict  of  June  8,  1891 


'  • • • ••• ■ 


Pocnida. 

..  34,92."^ 

.-  32. 2« 


Sum 

Difference 


07,213 
2»637 
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$.  Fwr  7-itM&  J?.  X.  B.  9iege  hnritger  {iteel). 
COKTBAGT  OT  HBCOEMBISB  12, 1800. 


Ko-of 


1 

8 

4 
5 

6 

7 

8 

0 

10 

11 

12 

13 


DesigiiAtloiL 


Tubes 

Jaclcets 

Tnnmion  h<M^ 

Sleeres 

Block  oarrien.. 

Spindles 

Breeohblooks . . . 

face  pistes 

Base  rings . 

Key  rings 

Lover  handled. . 
6as-cheokonp.. 
Nnto 


Totsl. 


Ho. 
made. 


Aggregate 
weignt. 


Pounds, 

10 

22,254 

10 

12,242 

10 

8,890 

10 

7»4m 

10 

036 

10 

440 

10 

1,802 

10 

682 

10 

1,880 

10 

238 

10 

197 

20 

205 

10 

15 

67,217 


5.  For  12'inck  B.  L.  mortar. 

CONTRACT  OF  JAIOTARY  7, 1889. 


1 
2 
3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 


Designation. 


Tmnnion  hoops  .. 

Hoop  A| 

Hoop  At 

Hoop  A| 

H00PA4 

Hoop  As 

Hoop  A« 

Hoop  Ay 

Hoop  Bi 

Hoop  B, 

H00PB4 

HoopBt 

HoopB. 

Bxeeohblooks .  — 

Spindles 

Faoe  plates 

Front  gas-check . . 
Rear  gas-check . . . 
Transverse  roller 

Hiniire  pin 

PinionH 


No. 
made. 

^15^- 

Pmmda. 

8 

19,056 

8 

9,254 

8 

7,733 

8 

6,238 

8 

6,226 

8 

6,245 

8 

6,247 

8 

6,282 

8 

5,741 

8 

8,128 

8 

8,090 

8 

8,116 

8 

8,104 

8 

6,993 

8 

1,671 

8 

2,016 

5 

290 

5 

180 

8 

248 

8 

184 

8 

102 

Total 117,123 


WAR  91— VOL  ni- 
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4.  For  IM-inek  B.  L.  B.  morior. 

OOMTRA.CI  or  DBCBUBBK  ),  ISUO. 


No.  of 

Kb. 

*II5K" 

U 

11 

s 

i 

20 

5 
S 

H 
M 

at 
at 

s 

« 
«i 

M 

4S 
28 
41 

1 

1 
»T0 

l:iS 

it;---;;;;;;;;:;;;;;;;;;;;;;;; 

,^|::::::;::::::::::;-:-:-- 

T  tU 

ms.ua 

6.  StoapituUtlio»  of  temghU. 
„       .         .  ToUlweirtl 

Forging*  for—  (poaniU). 

3.2-inch  B.  L.  rifle 67,213 

7-inch  B.L.liowiUer 57,217 

12-rachB.L.moTtaT<aontTBctof  Jonnaiy  7,  1889) 117,123 

12-iiiohB.L.moTtur  (contract  of  December  1,1890) 366,443 

Total  weight  of  forgings 607,996 

8.  Te»HU  tt$tt  and  unmber  of  ni«aturenimli  itqitired  in  tn«p«eliaH. 


No.  of 
■poolnxot. 

Bo.  of 

For  S.S-lnohRL.riflB{o<nitnct  of  October  20.  ISBO) 

3 

(■> 

For  12-lnoh  B.  L.morter  (coutraot  of  Juiaiiry  1,  leSft). . . . 
Tor  H-inoh  B,  L.  morWr  (wntract  of  DoceniGer  1.  J8W1 . . 

I,«U 

U8M 

'  Bat  cooDted. 

The  above  table  does  not  include  tbe  specimeiis  tested  on  the  8  sets 
of  mortar  forgings  under  the  old  contract,  the  minimam  number  of  which 
is  200,  assuming  that  all  possess  the  requirements  of  the  speciflcations. 
This  would  make  a  total  of  at  least  1,813  specimens  tested. 

XI. — BEHABK8. 

The  foregoing  lejiort  gives  but  a  feeble  idea  of  the  labor  that  haa 
been  done  in  connection  with  the  procurement  of  these  forging  The 
physical  labor  required  to  do  this  work  as  it  should  be  done  is  such  as 
to  tax  the  strength  and  endurance  of  the  inspectors  to  the  fhllest  extent 

The  requirements  of  the  speciiacatious  are  rigid  and  lender  the  duty 
laborious  and  ouremitting,  but  I  am  not  prej^ced  to  recommeod  an; 
rela:iution  in  the  requirements. 
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The  clerical  labor  is  an  important  factor  so  far  as  time  is  coucerned, 
since  in  addition  to  the  minute  daily  records  of  fabrication  absolutely 
necessary  to  follow  the  work  understandingly,  test  reports  must  be  com- 
puted and  copied,  the  permanent  records  must  be  kept  up,  and  all  mis- 
G^aneons  correspondence  indexed,  briefed,  copied,  and  answered. 

Office  work  is  continually  interrupted  by  c^ls  to  lay  off  si)ec]men8, 
to  verify  tensile  tests,  to  transfer  marks  on  specimens  or  on  work  being 
machined,  to  witness  the  casting  of  ingots,  the  forging,  the  rolling,  the 
oil-tinnpenng,  or  the  annealing. 

It  is  very  difficult  to  get  sufficient  time  to  make  reports,  as  the  cur- 
rent work  absorbs  every  moment.  This  will  account  for  the  delay  in 
transmitting  this  report;  every  thing  has  been  sacrificed  to  getting  out 
the  work  without  unnecessary  delay. 

A  portion  of  our  time  has  been  taken  from  our  duties  here  for  inspec- 
tions at  other  points. 

Last  spring  Capt.  Mitcham,  the  assistant  inspector  here,  was  on  in- 
RX>ection  duty  at  Phoenixville,  and  the  inspector  had  work  from  March 
4  to  May  4, 1891,  at  Thurlow,  Pa.,  and  is  now  on  inspection  duty  at 
Phoenixville,  Pa.,  and  at  Pottstown,  Pa.,  a  few  miles  beyond  where  part 
of  the  work  is  done. 

Very  respectfully,  your  obedient  servant, 

D.  A.  Lyle, 
Captain^  Ord.  Dcp^.,  U.  S.  Army^  Inspector. 

Philadelphia,  Pa., 

October  19  ^  1891. 

(70§3-'91.) 
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PB0QBE88  REPORT  ON  THE  MANUFACTURE  OF  STEEL  F0R0IN08,  ETC., 
AT  BETHLEHEM  IRON  WORKS,  SOUTH  BETHLEHEM,  PA. 

Oppicje  op  Inspeotob  op  Ordnance,  U.  8.  AriMY, 

Bethlehem  Iron  Works, 
South  Bethlehem,  Pa.,  September  i,  1891. 

Sir:  Oomplyirg  with  your  instructions,  I  have  the  honor  to  submit 
the  following  report  showing  the  nature  and  progress  of  the  work  done 
for  the  Ordnance  Department  by  the  Bethlehem  Iron  Company  during 
the  fiscal  year  ending  June  30,  1891.* 

During  the  time  specified  the  company  continued  work  under  the 
following  contracts  or  orders,  viz : 

(IJ  Forgings  for  tweuty- three  8-incb,  twenty -three  10-inch,  and  fifteen  12-ineh  B. 
L.  rifles. 

(2)  Forgings  for  3.2-inch  B.  L.  rifles  (Driggs-Schroeder  breech  mechanism). 

(3)  Forgings  for  one  12-inch  B.  L.  mortar  (steel). 

(4)  Four  forged-steel  armored-deck  plates. 

(5)  Forgings  for  ten  5-inch  B.  L.  siege  rifles. 

(6)  Twenty-four  experimental  steel  shell  for  12-inch  B.  L.  mortar. 

And  also  undertook  to  execute  the  following  contracts  or  orders,  vis: 

!7)  Twelve  steel  holts  and  nuts  for  erection  of  arraored-deck  plates. 
8)  Twenty-four  finished  steel  rollers  for  12-inch  B.  L.  mortar  carriage. 
^9)  One  steel  disk  for  chamber  gauge  for  12-inch  B.  L.  mortar. 

(10)  Twelve  secnring-pins  and  screws  for  8-inch  and  lO-mch  B.  L.  rifles. 

(11)  Forgings  for  3.2-inch  B.  L.  rifles  (Gerdon  breech  mechanism). 

!12)  Twelve  steel  bolts  and  nuts  for  erection  of  armored-deck  plates. 
13)  Four  steel  armor  plates  for  ballistic  test  of  armor-piercing  shot,  fifty  bolts 
and  nuts^  and  100  washers. 

(14)  Eight  side  plates  for  erection  of  armor  plates. 

(15)  Sixty-three  securing-pins  and  three  locking  rings  for  8-inch,  10-inoh,  and  12- 
inch  B.  L.  rifles. 

(16)  Two  forged-steel  armored-deck  plates. 

(17)  Twelve  bolts  and  nuts  for  erection  of  armored-deck  plates. 
ri8^  Jacket  casting  for  10-inch  wire-wound  B.  L.  rifle  (Crozier). 

(19)  Forgings  for  sixteen  3.6-inch  field  B.  L.  mortars. 

(20)  Forgings  for  8-inch  Haskell  multioharge  gun. 

At  this  date  the  orders  numbered  2,  3,  4,  7, 8, 9,  10, 11, 12, 16,  IQ,  and 

17  are  completed:  those  numbered  1,  6,  6, 13,  14, 18, 19,  and  20  are  still 

,_  III  III 

in  hand. 

The  quaUty  of  the  material  furnished  lias  been  excellent,  jw  wiU  l>e 
seen  from  the  results  of  tests  given  in  detail  in  this  report.    The  requiro- 

*  Under  paragraph  22,  part  i,  of  the  specifications,  which  states  that  ''details  of 
the  operations  carried  on  at  the  works  will  bo  considered  confidential  so  far  aa  the 
manufacturers  may  desire/'  the  Bethlehem  Iron  Company  desire  that  all  details  be 
considered  confidential  and  for  tfie  use  of  the  Department  only  j  hence,  all  informa- 
tion relative  to  manufacture  is  omitted  in  this  report. 
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ments  of  the  specifications  have  been  fully  met,  and  it  is  specially  to  be 
noted  that  tiie  qualities  which  were  considered  by  manufacturers  so  late 
as  two  years  ago  very  high  and  extremely  diflficult  to  meet  are  now  ob- 
tained with  comparatively  little  difficulty,  requiring  only  that  care  and 
attention  which  should  be  given  to  such  high-class  and  high-priced  work. 
As  an  example  of  the  quality  of  the  material  it  may  be  stated  that  it  is 
the  exception  when  tube  forgings  for  seacoast  cannon  do  not  show  fully 
or  very  nearly  the  qualities  wluch  the  specifications  state  are  desired 
and  the*  manufacturers  shall  aim  to  obtain;  while  for  jacket  forgings^ 
though  the  desired  qualities  ^e  not  so  frequently  fully  obtained,  they 
are  very  nearly  so  in  a  large  majority  of  cases.  So  far  as  the  manu- 
facture has  progressed,  there  seems  to  be  no  more  difficulty  in  obtaining 
the  qualities  in  forgings  of  large  caliber  than  in  those  of  smaller  caliber. 
The  manufacture  of  hoop  forgings  of  standard  quality  continues  without 
incident  and  with  certainty  of  product. 
The  quantity  of  material  delivered  during  the  year  was — 

2  sets  of  3.2-inch  gun  forgings ; 

7  sets  of  5-inch  gun  forgings  and  parts  of  3  other  sets ; 
20  sets  of  8-inch  gnn  forgings; 

2  sets  of  10-inch  gun  foripngs  and  parts  of  2  other  sets ;  « 

1  set  of  12-inoh  gun  forgings  and  part  of  1  other  set;  and 
1  set  of  12-inch  mortar  forgings ; 

Together  with  a  number  of  deck  plates,  bolts  and  nuts,  mortar  shells, 
and  other  forgings  of  miscellaneous  character,  or  a  total  of  about  620 
tons  of  material. 

The  progress  during  the  year  on  work  for  the  Department  has  been 
on  the  whole  quite  satisfactory ;  there  have  been  some  delays  in  deliveries, 
due  either  to  causes  connected  with  the  establishment  and  organization 
of  an  extensive  plant  or  to  the  usual  causes  incident  to  all  manu- 
facturing establishments,  but  so  far  as  known  no  interest  of  the  Depart- 
ment has  suffered  by  any  of  the  delays  which  have  occurred.  In  most 
cases  where  demands  have  been  made  for  the  hurried  production  of 
small  orders  or  any  special  piece,  the  work  has  been  done  promptly  and 
with  evident  endeavor  to  meet  the  desires  of  the  Department. 

For  the  coming  year  there  is  every  reason  to  anticipate  the  delivery 
of  all  the  material  required  by  existing  contracts. 

A  Htatement  of  the  condition  of  the  work  under  the  several  cohtracts 
or  orders  follows : 

Forgings  for  S-inchy  10-inch^  and  lJ2-inch  B.  L.  rifles, 

Mannfacture  under  this  contract  has  continued  without  interruption 
during  the  year  and  the  8-inch  forgings,  excepting  a  few  pieces,  have 
been  delivered.  Twelve  sets  of  these  forgings  have  been  shipped  to 
WatervKet  Arsenal  and  eleven  sets  to  Cold  Spring  for  finishing  and 
assembling;  the  10-inch  and  12-inch  forgings  have  been  taken  in  hand 
during  the  year  and  delivery  of  the  first  set  of  each  caliber  was  made 
within  the  shortest  time  contemplated  by  the  contract.  The  further 
manufacture  is  in  quite  satisfactory  condition. 
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The  results  of  test  of  specimens^  from  forgings  which  have  been  ac- 
cepted as  to  physical  qualities  dunng  the  year,  were  as  follows: 

BesulU  of  tensile  testa  of  tangential  specimens  from  end$  of  tubes  for  S-inck,  10-indif  and 

12-imh  B.  X.  rifles, 

[Length  of  specimen,  3  inches;  Hectional  area,  0.25  sqaare  inch.] 
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*2 

*2 

•2 

2 

2 

2 

2 

2 

2 

*e 

*6 
*8 
*6 
*6 
*6 
*6 
*6 
*6 
*6 
*6 
*6 

te 

t6 
t6 
6 
6 
6 
6 
6 
6 

:» 
:» 
:» 
:» 
:» 
:» 

0 

9 

9 

9 

9 

9 

*11 

*ll 

*11 

*11 

*11 

*11 


8 
8 
8 
8 
8 
8 
8 
S 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8  1*11 
8  '*11 
8 


11 
11 
11 


Breech  or 
muzzle. 


Muzzle. 

do... 

do... 

Breech . 
. . .  .do. . . 
. . .  .do. .. 
Muzzle 
. . .  .do. . . 

do. .. 

Breech  . 
— do... 
— do — 
Muzzle. 

...do 

. . .  .do. . . 
Breech . 

do. .. 

— do... 
Muzzle. 
.  — do. . . 
.  — do. . . 
Breech . 
— do... 
— do. .. 
Muzzle. 
— do — 
. . .  .do — 
Breech . 
— do. .. 
. . .  -do. . . 
Muzzle. 
— do. .. 
.  — do. . . 
Breech . 

.  — do 

.  — do. . . 
Muzzle. 
— do — 
— do... 
...do... 
. .. .do. .. 
— do. .. 
Breech  - 
■ . . .do. .. 
..  .do... 
Muzzle. 
. ...do. .. 
. .  .do. . . 
Breech  . 
— do... 
— do — 
Muzzle. 
— do. . . 
— do... 

do... 

— do. . . 
...do... 
BrwMjh  - 
— do... 
— do. .. 
Muzzle. 
— do... 


I 

i 

■B 


1 

2 
3 
1 
2 
3 
4 
5 
6 
4 
5 
6 
7 
8 
9 
7 
8 
9 
1 
2 
3 
1 
2 
3 
4 
6 
6 
4 
5 
6 
7 
8 
9 
I 

8 
9 
10 
11 
12 
1 
2 
3 
1 
2 
3 
4 
5 
6 
4 
5 
6 
1 
2 
3 
4 
5 
6 
1 
2 
3 
7 
8 


PoBition 
of  speci- 
men. 


Inside  . . 
Outside. 
Middle  . 
Inside  . . 
Outside. 
Middle  . 
Inside  .. 
Middle  . 
Outside . 
lueide  .. 
Outside. 
Middle  . 
Inside  .. 
Outside. 
Middle  . 
Outside. 
Inside  .. 
Middle  . 
Outside. 
Inside  .. 
Middle  . 
...do  ... 
Outside. 
Inside  .. 
...do  ... 
Middle  . 
Ou  tside . 
. .  .do  .  -, 
Middle  . 
Inside  . . 
Outside. 
Inside  . . 
Middle  . 
Outside. 
Inside  . . 
Middle  . 
Outside. 
Inside . . 
Middle  . 
Outside. 
Middle. . 
Inside  .. 
Outside . 
Inside  . . 
Middle.. 
Outside . 
Middle.. 
Inside  .. 
Outside . 
Middle.. 
In.side  .. 
Middle.. 
Outside . 

•  •  •  ■  44  V^    •  •  « 

Middle  . 
Innide  . . 

.(U> 

OntHide. 
Middle.. 
Innide  .. 
Middle  . 
Outside. 


'Elastic 
limit  per 
square 
inch  of 
original 
section. 


Pounds. 
42,000 
40,000 

—40,000 
42,000 
44,000 
43, 000 

—35,000 

—40,000 
40,000 
47,000 
48.000 
46,000 

—42,000 
42,000 
44,000 
45,000 
42,  000 
44,000 
42,000 
46,000 
42,000 

—40,000 
4.3,000 

—40,000 
45,000 
46,000 
46,000 
46,000 

—42,000 

—42,000 
46,000 
47,000 
47,000 
46,000 
43,000 
42,000 
42,000 
47,000 
44,000 
42,000 
50,000 
49,000 
52,000 
52,000 
47,000 
45,000 
44,000 
45,000 
51,000 
44,000 
45,000 
46,000 
47,000 
47,000 
50,000 
49,000 
47,000 
46,000 
46,000 
44,000 
44,000 
48,000 


Elonga- 
tion per 
incn 
nnder 
strain  at 
elastic 
limit. 


Inch. 

.004950 

.001350 


.001500 
.001617 
.  001550 


.  001817 
.  001733 
.001667 


.001500 
.001400 
. 001683 
.001517 
.001533 


.001600 
.001650 
.001650 
.  001600 
.001550 
.001450 
.  001617 
.  001817 
.001633 


001417 

001600 

001600 

0018500 

001533 

001567 


.001533 
.001633 


Tensile 
strength 

per 

sqaare 

inch  of 

original 

section. 


Pounds. 
78,400 


80 
78, 
91 
92 
92 
74 
75 
76 
94 
93 
94 
83 
85 
83 
92 
91 
94 
92 
94 
90 
79 
80 
78 
K6 
83 
82 
90 
84 
82 
85 
89 
87 
93 
90 
92 
80 
85 
83 
92 
90 
92 
100 
103 
96 
89 
83 
86 
95 
90 
90 
90 
89 
86 
85, 
89 
87 
00 
89 
89 
88 
DO 


400 
800 
600 
800 
000 
800 
200 
800 
000 
200 
800 
200 
600 
920 
400 
200 
120 
800 
800 
400 
600 
800 
000 
000 
600 
800 
000 
800 
800 
200 
600 
600 
600 
400 
000 
800 
600 
200 
000 
800 
400 
000 
600 
800 
600 
200 
000 
200 
000 
400 
000 
200 
400 
960 
440 
600 
80(» 
08« 
200 
000 
560 


Elon 
gation 
after 
rap- 
tore. 


Peret 
26.00 
23.50 
22. 67 
18.  &3 
20.00 
18.67 
27.00 
28.00 
25.83 
16.33 
18.67 
16.33 
22.17 
20.67 
21.00 
19.33 
18.17 
17.70 
18.67 
11.17 
19.00 
19.00 
23.33 
23.83 
16.67 
20.00 
22.00 

laoo 
15.  ai 

19.50 
23.00 
18. 33 
17.00 
19.17 
19.33 
16.17 
26.50 
22.00 
19. 83 
15.17 
16.17 
20.67 

18.33 
14.00 
17.83 
19.67 
22.83 
21. 67 
19.00 
21.83 
19.50 
22.17 
20.50 
21.00 
25.30 
20.00 
19.00 
1.'>.67 
16.00 
17.33 
23.  .33 
16.00 


Redac- 
tion in 


after 
rup- 
ture. 


Peret. 
54.64 
53.43 
48.47 
31.19 
40.55 
38.02 
53.92 
54.40 
51.48 
35.82 
43.52 
30,01 
47.46 
46.67 
49.70 
43.52 
32.07 
36.40 
32.94 
20.20 
31.78 
36.94 
43.79 
29.12 
41.91 
30.60 
39.73 
28.82 
23.95 
39.18 
41.37 
33.52 
21.77 
42.72 
31.19 
36.38 
42.72 
44.05 
22.71 
24.88 
23.95 
23.95 
38.62 
15.32 
33.81 
36.67 
43.25 
34.96 
47.45 
42.45 
33.81 
62.71 
36.10 
49.99 
47.20 
44.00 
44.58 
31.78 
24.60 
39.45 
49.99 
24.60 


SpocJflo 
grav- 
ity. 


Hsrd- 
n««s. 


7.8584 


17.53 


7.8561  1    18.38 

1 

! 

1                                1 

■•' |.  ....... 

1 

........ 

1 
........ 

*Kot  accepted  on  these  results;  retenipere<l  and  annealed, 
t  Not  acccpte<l  on  these  resnItH ;  retested. 
|Kot  accepted  on  these  results;  reannealed. 
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Be9ulU  of  immle  UbU  of  tangenHal  specimens  from  ends  of  tubes  for  S-inch,  lO-inch,  and 

l£-%noh  B,  L.  rifles — Continued. 


8 
8 
8 
8 

8 
8 
8 
8 
8 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


I 


mm 

3   ^ 


8  11 

8  I  11 
8  11 
8  11 
8  11 
8  11 
8,  11 
8  12 
8  '  12 
8   12 


12 
12 
12 
*13 
*13 
•13 
*I3 
*13 
•13 
8  M3 
8  •» 
8  .*13 
8  1  13 
8  13 
8  ,  13 
8  >  13 
8  I  13 


13 
13 
13 
13 
14 


8 
8 
8 
8 
8 

8  i  14 

8  14 

8  tU 

8  tU 

8  tl4 

8  :14 

8  :i4 

8  :14 

8  14 

8  '  14 

8  14 

8  14 


8 
8 
8 
8 

8 
8 
8 
8 


14 
14 
15 
15 
15 
16 
16 
15 


8  I  16 
8     16 


16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
IK 
J8 


Breech  or 
massle. 


Iffnssle. 

do. . . 

. . .  .do. . . 
do. . . 

Breech. 
. ...do... 
do. . . 

MuBsle. 

do... 

do... 

Breech. 
— do... 
.  — do. .. 

Masrie. 
.  ...do. .. 
. . .  .do. . . 
. . .  .do. . . 
. . .  .do. . . 
— do. . . 

Brooch . 

do. . . 

.  ...do. .. 

MusEle. 
....do. .. 
. ..  .do. .. 
....do. .. 

.  — do — 
Breech . 

...  .do. . . 

...  .do. . . 
MoBBle. 

.  — do. . . 

. . .  .do. . . 

Breech. 

do... 

. . . .do. . . 
.  ...do. .. 
....do... 
. . .  .do. . . 

Mosile. 
. . .  .do. . . 
do... 

Breech. 
. . . .do. . . 
....do. .. 

Kvzsle. 
.  ...do. .. 
. . .  .do. . . 

Breech. 
....do... 
. . .  .do. . . 

Mnssle. 
. . .  .do. . . 
do. . . 

Breech. 

do. . . 

. . .  .do. . . 

Maxsle. 

do. . . 

do. . . 

Breech. 
. . .  .do. . . 
....do. .. 

Musile. 

do. . . 

do — 

Kn*ch . 
....do... 
. . .  .do. . . 


s 

a 

It 


i 


9 
10 
11 
12 

4 

6 

6 

1 

2 

3 

1 

2 

8 

1 

2 

3 

4 

5 

6 

1 

2 
4    3 

7 

8 

9 
10 
11 
12 

4 

5 

•  I 

1 

2 

3 

1 

2 

3 

4 

5 

6 

4 

6 

6 

7 

8 

0 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 
o 

3 

1 

2  I 


Fofliiion 

of  Bpeci- 

men. 


Inside . . 
Outside. 
Inside . . 
Middle  . 
. . .  .do . .. 
Oatside. 
Inside . . 
Outside. 
Inside . . 
Middle  . 
Ontside. 
Middle  . 
Inside . . 
Oatside. 
Middle  . 
Inside . . 
Middle  . 
Inside . . 
Outside. 
. . .  .do  . . . 
Inside . . 
Middle  . 
Outside. 
Inside . . 
Middle  . 
Inside . . 
Middle 
Outside. 

do  . . . 

Middle  . 
Innide  . . 
Middle  . 
Outside. 
Inside . . 
Outside. 
Middle  . 
Inside . . 
Middle  . 
Outside. 
Inside . . 
. . .  .do  — 
Outside. 
Middle  . 
— do ... 
Oatside. 
Inside . . 
Middle  . 
, . ..do  ... 
Inside . . 
Outside. 
Middle  . 
Inside . . 
Outside. 
Middlo.. 
Inside  .. 
Oatside . 
Inside  .. 
Middle.. 
. . .  .do  . . . 
Inside  .. 
Outside. 
Middle.. 
Inside  . . 
Outside . 
Inside  . . 
Middle.. 
Outside . 
— do  ... 
Middle.. 
Inside  . . 


Blsstic 
limit  ]H»r 

square 

inch  of 
ori^:lnal 

section. 


Pounds. 
52,000 
47,000 
43,000 
47,000 
46,000 
45,000 
44,000 
50,000 
45,000 
45,000 
48.000 
42,000 
45,000 
49,000 
55,000 
50.000 
51,000 
50,000 
51,000 
50.000 
51,000 
49,000 
49,000 
50,000 
47,000 
47,000 
50,000 
48,000 
48,000 
45,000 
44,000 
50,000 
48,000 
48,000 
52,000 
44,000 
47,000 
44,000 
50,000 
47,000 
48.000 
51,000 
47.000 
42,000 
42,000 
42,000 
51.000 
51,000 
49,000 
47,000 
43,000 
43,000 
51.000 
52,000 
50.000 
49,000 
47,000 
47,000 
49,000 
50,000 
49,000 
49,000 
47.000 
49,000 
44,000 
44,000 
47,000 
50,000 
45,000 
46,000 


Blnnga- 

tion  ner 

incn 

under 

strain  at 

elastic 

limit. 


Inch. 
.001750 
.001600 
.001483 
.001633 
.001600 
.001550 
.001600 
.001667 
.001533 
.001533 
.001717 
.001417 
.001633 


. 001783 
.001667 
. 001617 
.001700 
.001700 
.001667 
.  001717 
.001533 
.001483 


.001667 
.  001767 
001650 
.  001517 
.001483 
.001517 
.001767 
.  001817 
.001733 
.001633 
.001500 
.001533 
.001800 
.001767 
. 001717 
.001700 
.  001617 
.001717 
.001033 
.001767 
.001800 
.001733 
.001667 
.001750 
.001.517 
.001567 
.001650 
.001817 
.001600 
.001567 


Tenwile 
strrngtli 

per 

square 

inch  of 

original 

section,  o 


Pound4. 
94,000 
87,600 
88,800 
87,  .360 
87, 720 
80,400 
88,800 
92,000 
90.800 
87,600 
92,400 
90,800 
92.400 
90,000 
90,760 
89,600 
86,760 
80,600 
89,200 
97,200 
06,800 
94,240 
86.800 
84,840 
84,000 
8:),600 
82,880 
8.'i.  200 
91,600 
90.360 
90,000 
94,800 
95,200 
94,000 
98,400 
90,400 
93,200 
88.400 
90,800 
93,200 
95,600 
92,800 
92,400 
84.800 
87,200 
88,000 
96,000 
94,000 
94,400 
93,600 
88,000 
89,600 
94.000 
93,000 
95,200 
96,800 
05,200 
95,200 
93,680 
96,800 
93,200 
91,440 
93,200 
95,200 
80,800 
8.'),  200 
85,200 
94,800 
90.400 
92,800 


Elon- 
gation 
after 
rup- 
ture. 


Peret. 

20.00 

21.33 

23.00 

20.70 

16.70 

21.33 

17.17 

19.50 

21. 67 

19.33 

17.83 

17.83 

18.  .•H) 

22.00 

20.30 

22.00 

22.30 

20.00 

22.00 

12.33 

15.33 

17.33 

2.3.00 

26.30 

22. 00 

25.67 

26.30 

25.67 

21.00 

19.79 

20.00 

20.33 

19.17 

18.67 

19.83 

18.88 

17.00 

18.83 

20.33 

17.00 

17.33 

21.17 

20.50 

23.67 

21.67 

21. 33 

18.83 

20.17 

20.00 

18.83 

21.33 

21.33 

20.50 

19.8,*) 

18.00 

18.83 

18.33 

17.50 

20.30 

18. 3:^ 

21.67 

20.70 

22.17 

20.33 

29.67 

24.33 

24.00 

20.00 

21.83 

22.67 


Reduc- 
tiou  in 
area 
after 
rup, 
ture. 


Peret. 

52.46 
47.70 
44.05 
33.50 
27.60 
41.64 
35.  ,53 
4.3.25 
42.09 
27.01 
28.52 
39.73 
41.64 
49.23 
41.90 
46.67 
41.90 
47.70 
37.51 
24.39 
27.92 
33.50 
50.73 
52.20 
43.79 
52.71 
52.20 
50.24 

41.00 

43.79 

35.82 

43.79 

30.60 

38.90 

30.31 

18. 05 

33.  .'i2 

43.  52 

18.05 

26.41 

42.77 

42.45 

32.07 

38.35 

28.52 

39.45 

46.93 

44. 

41. 


58 
91 


48. 72 
45.6:i 
47.97 
47.19 
39.45 
.39.18 
34.68 
31.49 
47.20 
44.05 
42. 72 
39.20 
38.07 

44.  H5 
48. 22 
4K.47 

45.  :{7 
43. 27* 
44. 8.5 
44.32 


Specific 
crav- 


7.8552 


7.8520 


7.8516 


i  7.8546 


Hard, 
ness. 


16.90 


17.17 


17.99 


15.51 


7. 8592       17. 62 


I. 


7. 8.588       18. 98 


I 


7.8534  '     18.29 


I 


7. 8G2i)  ,     18. 19 


•  Xot  accepted  on  these  results  ;  rrannoaled. 

f  Not  accepted  on  these  results ;  retested. 

tNot  accepted  on  these  results;  retempered  and  annealed* 
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Iie9ull9  of  oompr€S9ion  teatt  of  tangential  speoimefis  from  the  breech  end  of  tubes  for  tS-inchf 

10-inch,  and  IS-^nch  H,  L,  rifles, 

[Length  of  ■pftdnwin,  5  inohM;  MctlOiud  area,  1  tquare  Inch.] 


Caliber. 

Num- 
ber of 
tabe. 

Number  of 
■peeimen. 

Elaetio  limit 
per  sqaare 
inch  of  origi- 
nal section. 

Ultimate 

strength  per 

■qnareinoh 

of  oriffinal 

aeotmn. 

Pounds. 

Pounds. 

8 

2 

48,000 

108,700 

8 

6 

47,000 

107.800 

8 

9 

47,000 

105,600 

8 

11 

44,000 

95,180 

8 

12 

40,330 

94,660 

8 

13 

44,000 

92,200 

8 

14 

41,000 

92,100 

8 

15 

41,000 

97,100 

8 

16 

47,000 

105,600 

8 

17 

49.000 

99,800 

8 

18 

46,000 

101,300 

8 

19 

49,000 

96,200 

8 

20 

49,000 

102,200 

8 

21 

47,000 

96,810 

8 

22 

51,000 

107,720 

8 

23 

49,000 

100,570 

8 

24 

47,000 

103, 100 

10 

2 

10 

48,.000 

105,900 

10 

8 

4 

46,000 

100,500 

12 

2 

6 

45,000 

100,700 

B€9uXt9  of  teneile  tests  of  tangential  specimens  from  ends  of  jackets  for  SAnoh,  lO-inch,  and 

l£-inch  B,  L,  rifles, 

[Length  of  specimen,  3  inoheo ;  sectional  area,  0.25  of  a  square  inch.] 


I 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


! 

I 


s 

2 

2 
2 

8 
8 
2 
2 

i  •* 

;•» 

!  *8 

•9 

•9 

0 

9 

9 

9 

9 

9 

9 

9 

flO 

flO 

no 
tio 


Breech  or 
mnsale. 


Hnsale. 
.  ...do... 
....do... 
.  ...do... 

Breech . 

— do... 
. . .  .do... 

Mnssle. 
. . .  .do. . . 
....do... 
.  ...do... 

Breech. 

. ...do..fc 

— do... 
do... 

Hassle. 

do... 

....do... 
do... 

Breech  . 
.  ...do.t. 
.  .  do... 
do... 

Hassle. 

do. . . 

do... 

do... 


I 


13 

14 

15 

16 

18 

14 

15 

16 

1 

2 

3 

4 

1 

2 

3 

4 

5 

6 

7 

8 

5 

6 

7 

8 

1 

8 

3 

4 


Position 
of  speci- 
men. 


Out  Aide. 
Hiddle  . 
Inside . . 
Middle. 
Oatside. 
Hiddle  .. 
Inside . . . 
Hiddle. 
. . .  .do  ... 
Inside . . 
Hiddle  .. 
Outside.. 
Hiddle  . 
Inside  . . , 
Hiddle  . 
Outside.. 

. .  ..do . ... 

Hiddle  .. 

Inside . . . 

Hiddle. 

Outside.. 

Hiddle.. 

InMde . . . 

Hiddle.. 

Outside.. 

Hiddle.. 

Inside... 

Hiddle.. 


Elastic 

limit  per 

square 

inch  of 

original 

section. 


Pounds. 
54,000 
49,000 
54,000 
49,000 
51,000 
50,000 
63,000 
49,000 
52,000 
53,000 
49.000 
54,000 
49,000 
55,000 
49,000 
50,000 
54,000 
45,000 
52,000 
46,000 
54,000 
44,000 
50,000 
44,000 
61,000 
47,000 
47,000 
40.000 


Elonga- 
tion per 
incn 
under 
straiu  at 
elsstic 
limit. 


Inch. 

.001850 

. 001717 

.001900 

.001783 

.001717 

.001800 

.001883 

.001733 


.001917 
. 001507 
.001833 
.001667 
.001850 
.001517 
.001700 
.001550 


Tensile 

strength 

per 

square 

inch  of 

original 

section. 


Potmda. 

100,800 
98,400 

102,800 
99,200 
09,600 
98,000 

100,400 
97,200 

102,400 

102,800 
94,000 

105.600 

100,200 

105,200 
99,200 
94,800 
98,800 
91,200 
95,600 
92,400 
98,000 
91,600 
96,400 
91,600 

100,400 
97,200, 
98,400^ 
98,800 


Elon- 
gation 
after 
rup- 
ture. 


Peret. 

18.17 
18.00 
17.33 
17.33 
17.83 
18.17 
19.00 
19.33 
13.07 
13.00 
19.00 
15.83 
12.67 
14.33 
14.33 
17.00 
19.00 
18.00 
17.33 
18.67 
19.00 
20.33 
19.67 
18.67 
17.17 
18.67 
15.33 
14.50 


Beduo- 
tionin 
area 
after 
rup- 
ture. 


Per  et. 
40.83 
39.45 
41.91 
38.35 
89.73 
89.73 
38.07 
37.23 
23.95 
34.10 
38.07 
39.45 
19  60 
31.40 
25.80 
89.18 
61.97 
47.45 
47.19 
48.47 
49.73 
46.67 
51.73 
47.19 
87.51 
36.38 
22.71 
28.52 


Specific  Hanl- 
gravity.l  MvsH.  i 


7.8527 


19. 2l» 


7.8584 


10. 8L» 


*  Not  aeoepted  on  these  results ;  rcanneided. 

f  Not  aeoepted  on  these  results;  retempered  and  annealed. 
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liesuUs  of  tensile  testa  of  tangential  specimens  from  ends  of  jackets  for  8-indi,  lO-inckf 

and  ISAnch'B,  L.  rifles — Continaed. 


u 
a 


O 

s 

s 


8  *10 
8  *]0 
8  1*10 
8  *10 
8  1*10 
8  *10 
8  *10 
8  *10 
8  ,*10 
8  ,*10 
8  *10 
8   *10 


8 
8 
8 
8 
H 
8 


10 
10 
10 
10 
10 
10 


8  !  10 
8     10 


8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 


8 
8 
8 


11 
11 
11 

n 
11 
11 
11 
11 
11 
11 

I  11 
11 

*12 
*12 
8  *12 
8  M2 
*12 
*12 
*12 
8  *12 
8     12 


8 

8 
8 


8 
8 
8 
8 
8 
8 


12 
12 
13 
13 
13 
13 


8  i  13 

8      13 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


13 
13 
14 
14 
14 
U 
14 
14 
14 
14 
14 
14 
14 
14 


Breech  or 
muzzle. 


s 

I 


12 
12 
12 


8     12 
8     12 


Breech 
...do.. 
...do.. 
— do.. 
Muzzle 

do.. 

...do.. 
...do.. 
Breech 
...do.- 
...do.. 
. .  .do.. 
Muzzle 
...do.. 
.  ..do.. 
...do.. 
Breech 
...do.. 
...do.. 
...do.. 
Muzzle 
...do.. 
...do.. 
...do.. 
.  ..do. . 
— do.. 
— do.. 
— do.. 
Breech 
— do.. 
— do.. 
.  ..do.. 
Muzzle 
...do.. 
...do.. 
. .  .do.. 
Breech 
...do.. 
. .  .do.. 
.  ..do.. 
Muzzle 
...do.. 
...do.. 
...do.. 
Breech 
...do.. 
...do.. 
...do.. 
Muzzle 
...do.. 

do.. 

...do.. 
Breech 
.  ..do.. 

do.. 

. . .do.. 
Muzzle 
..  .do.. 
...do.. 
...do.. 
...do.- 
...do.. 
...do.. 

do.. 

Breech 
...do.. 
...do.. 
...do.. 


*3 

I 


1 
2 
3 

4 

6 

6 

7 

8 

6 

6 

7 

8 

0 

10 

11 

12 

e 

10 

11 

12 
1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
5 
G 
7 
8 
5 
6 
7 
8 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 


Position 
of  speci- 
men. 


Outside.. 
Middle.. 
Inside . . . 
Middle.. 
Outside.. 
Middle  .. 
Inside ... 
Middle  . . 
Outride.. 
Middle.. 
Inside . . . 
Middle  .. 
Outside . . 
Middle.. 
Inside . . . 
Middle  . . 
Outside.. 
Middle.. 
Inside . . . 
Middle.. 
. .  ..do  . . . . 
(hitside.. 
Middle.. 
Inside . . . 
Middle  .. 
Inside . . . 
Outside.. 
Middle.. 

do . ... 

Outside.. 
Middle  .. 
Inside . . . 
Outside.. 
Middle.. 
Inside.  .. 
Middle  . . 

do  . . .. 

Outside.. 
Middle  . . 
Inside . . . 
Outside.. 
Middle  . . 
.  — do  . .. . 
Inside . . . 
Outside.. 
Middle  . . 

do 

Inside . . . 
Outside.. 
Middle.. 
Inside . . . 
Middle  .. 
Outside.. 
Middle  . . 
Inside . . . 
Middle  .. 
Outside.. 
Middle  . . 
Inside . . . 
Middle.. 
Outside. . 
Middle.. 
Inside . . . 
Middle.. 
Outside.. 
Middle.. 
Inside . . . 
Middle  .. 


Elastio 
limit  per 
square 
inch  of 
original 
section 


Pounds. 
46,000 
45,000 
52,000 
46,000 
49,000 
46,000 
47,000 
47,000 
51,000 

—44,000 
48,000 
46,000 
46,000 
44,000 
47,000 
46,000 
50,000 
46,000 
49,000 
48,000 
47,000 
54,000 
52,000 
52,000 
44,000 
51,000 
53,000 
45,000 
48,000 
53,000 
54,000 
54,000 
53,000 
50,000 
56,000^ 
51,000 
46,000 
53,000 

-44,000 

—44,000 
54,000 
52,000 
49,000 
53, 000 
54,000 
50,000 
51,  (XN) 
52,000 
52,000 
48,000 
51.000 
49,000 
50,000 
46,000 
47,000 
47,000 
49,000 
50,000 
50,000 
49,000 
51,000 
47,000 
50,000 
45,000 
48.000 
50,000 
52.000 
48,000 


Elonga- 
tion per 
incn 
under 
strain  at 
elastic 
limit. 


Ineh. 


. 001617 
.001500 
.001567 
. 001617 
. 001750 
.001633 
.001667 
.  001717 
.001683 
.001933 
.001667 
.001767 
. 001517 
.001667 
.001900 
. 001583 
.001067 
.001883 
.001800 
.001883 


.001983 
.001867 
.001817 
. 001950 
.001900 
.001783 
.001833 
.001850 
.001833 
.001633 
.001833 
. 001717 
.001767 
.001667 
.001650 
.001083 
.001683 
. 001733 
. 001783 
.  001717 
. 001817 
.  001G33 
. 001817 
. 001617 
.001750 
.001767 
.001833 
.001717 


Tensile 
strength 

per 
square 
ineh  of 
original 
section. 


Pounda. 
96,000 


94 
100 
93 
95 
93 
94 
94 
97 
98 
97 
94 
94 
88 
93 
90 
98 
94 
96 
92 
94 
99 
97 
99 
92 
97 
98 
94 
90 
92 
91 
95 
97 
94 
97 
93 
88 
95 
87 
85 
100 
99 
99 
101 
103 

loo 

100 
100 
94 
93 
96 
95 
96, 
91 
89 
90 
05 
92 
97 
94 
95 
91 
94 
91 
92 
91 
94 
90 


800 
000 
600 
600 
000 
800 
000 
600 
200 
200 
400 
800 
800 
600 
400 
000 
000 
800 
400 
000 
200 
680 
200 
400 
880 
800 
000 
000 
400 
160 
GOO 
200 
000 
600 
200 
800 
200 
200 
600 
000 
200 
600 
200 
600 
800 
800 
000 
800 
200 
400 
600 
400 
200 
200 
400 
200 
720 
200 
800 
600 
240 
800 
600 
400 
880 
400 
000 


Elon- 
gation 
after 
rup- 
ture. 


Peret. 
16.00 
16.17 
12.67 
17.33 
18.83 
18.00 
18.33 
19.50 
18.50 
17.67 
14.00 
21.33 
14.00 
20.33 
20.00 
20.50 
19.33 
18.67 
17.00 
15.33 
21.00 
20.00 
19.70 
16.33 
20.33 
19,70 
19.  a3 
20.00 
17.33 
22.17 
20.30 
18.00 
20.00 
21.33 
18.83 
17.83 
21.33 
18.33 
23.83 
24.33 
17.33 
16.83 
18.33 
18.67 
18.67 
17.50 
17.67 
18.00 
19.67 
20.33 
17.83 
19.38 
19.00 
18.67 
17.00 
20.00 
20.33 
20.00 
16.50 
19.00 
20.67 
19.70 
21.00 
21.17 
20.67 
20.30 
17.00 
22.17 


Reduc- 
tion in 
area 
after 
rup- 
ture. 


Peret. 

31.49 
33.52 
21.77 
35.53 
47.45 
41.91 
47.19 
45.37 
42.99 
38.90 
24.57 
47.45 
14.99 
38.62 
39.18 
40.55 
38.62 
34.39 
34.10 
2:1.33 
40.00 
44.05 
41.90 
32.94 
42.18 
41.90 
44.85 
38.62 
33.52 
45.89 
47.20 
40.55 
39.73 
43.25 
40.28 
41.91 
44.05 
33.23 
45.37 
48.47 
41.37 
35.82 
40.28 
44.58 
38.90 
36.38 
32.07 
31.40 
45.63 
41.91 
42.90 
37.79 
43.52 
39.18 
88.«i 
39.18 
47.45 
44.60 
37.51 
41.91 
46.15 
39.20 
46.15 
40.83 
46.93 
44.60 
27.01 
47.70 


Specific 
gravity 


Hard- 
ness. 


7.8560     20.03 


7.8528 


16.  l."' 


7.8545 


20.03 


7.8533 


18.09 


7.8617      17.53 


*  Not  accepted  on  these  results;  retempered  and  ^ti«Ani^, 
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lieMHlls  of  tentlle  tests  of  tangential  specimens  from  ends  of  jackets  for  S'inch,  10-inch, 

aitd  13-inch  B,  L.  ri/e«— Continued. 


»: 
& 

3 
o 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
I  8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


♦ 


8 

8 
8 
8 
8 
8 


8 
8 
8 

8 


I 


15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 


8  I  17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 


18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
20 
20 
8  <  20 


20 
20 
30 
20 
20 
•21 


8  t*2l 
8  ,*21 
8  •21 
8  •SI 
8  -21 
8  *21 
8  •21 
8  121 
8  t21 
8  tSl 
8  f21 
8  t21 
8  t21 
8  t21 
8  f  21 


21 
21 
21 
21 


Breeohor 
miiz&li. 


Hnsila. 
...do... 
• .  .do. . . 
...do... 
Breech. 
...do... 
...do... 
. .  .do. . . 
Maule. 
...do... 
. .  .do. . . 
...do... 
Bnech. 
...do... 
...do... 
. .  .do. . . 
Hnxzle. 
. .  .do. . . 
...do... 
...do... 
Breech. 
. .  .do. . . 
...do... 
...do... 
Kuxle. 
. .  .do. . . 
...do... 
...do... 
Breech . 
. .  .do. . . 
...do... 
...do — 
Maxsle. 
...do... 
...do... 
. .  .do. . . 
Breech. 
...do... 
...do... 
...do... 
Hoisle. 
. .  .do. . . 
...do... 
...do... 
Breech, 
•..do... 
. .  .do. . • 
...do... 
Knasle. 
...do... 
...do... 
...do... 
Breech. 
. .  .do. . . 
...do... 
...do... 
Maule. 
. . .do . . . 
...do... 
...do... 
Breech. 
. .  .do .  • . 
. .  .do . . . 

...do... 

Knule. 
. .  •  .do . . . 

...do... 

...do... 


s 

J 

I 


1 

2 
3 

4 
1 
2 
8 
4 
1 
2 
8 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
8 
4 
1 
2 
8 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
•  8 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
5 
6 
7 
8 
5 
6 
7 
8 
9 
10 
11 
12 


PoBition 

of  apeci- 

men. 


Outside.. 
Middle... 
]biBlde... 
Middle  .. 
Inside . . . 
Middle  .. 
Oatside.. 
Middle  .. 
Outside.. 
Middle  .. 
Inside.  .. 
Middle  .. 
Outside:.. 
Middle.. 
Inside . . . 
Middle  .. 
Outside . . 
Middle  .. 
Inside  . . . 
Middle  .. 
Outside . . 
Middle... 
Inside . . . 
Middle.. 

do  — 

Outside.. 
Middle  .. 
luHide . . . 
Middle  .. 
Outride. . 
Middle  .. 
Inside  . . . 
Outside . . 
Middle  .. 

do 

Innide . . . 
Outside . . 
Inside ... 
Middle  .. 
. ...do  . ... 
Outside . . 
Middle  .. 
Inside... 
Middle  .. 
Outside.. 
Middle  .. 
Inside . . . 
Middle.. 
Outside.. 
Middle  .. 
.  — do  . . . . 
Inside . . . 
Outside.. 
Middle  .. 
Inside . . . 
Middle  .. 
Outside.. 
Middle... 
Inside . . . 
Middle... 
Outside.. 
Middle-... 
Inside  . . . 
Middle... 
Outeide.. 
Middle... 
Inside  . . . 
Middle... 


EUstio 
limit  per 
square 
inch  of 
original 
sei^on. 


Fcundt, 

55,000 
60,000 
52,000 
47,000 
52,000 
49,000 
53,000 
46,000 
52,000 
47.000 
51,000 
48,000 
52,000 
50.000 
52,000 
47,000 
53,000 
52,000 
55,000 
51,000 
54,000 
51,000 
56,000 
51,000 
47,000 
52,000 
48,000 
53,000 
47,000 
50,000 
40,000 
50,000 
55,000 
49,000 
51.000 
53,000 
54,000 
54,(<00 
51,000 
60,000 
40,000 
51,000 
54,000 
50,000 
51,000 
48,000 
49,000 
46,000 
52,000 
49,000 
50,000 
55,000 
52,000 
40,000 
55,000 
49,000 
50,000 

-44,000 
50,000 
46,000 
60,000 

-44,000 
50,000 

-44,000 
54,000 
47,000 
54,000 
52,000 


Elon«;a- 

tiou  uer 

iucn 

imder 

strain  at 

elastic 

limit. 


Inch, 
.001933 
.001733 
.001867 
.001750 
.  001767 
.001833 
.002000 
.001633 
.001950 
.001567 
.001750 
. 001717 
. 001817 
.001787 
.001888 
.001750 
. 001817 
.001767 
.001883 
.001667 
.001817 
.001667 
.001900 
.001733 
.001600 
.001783 
.001650 
.001867 
.001750 
.001767 
.  001783 
.  001717 
.  001817 
.001650 
. 001717 
.001817 
. 001817 
.001HS3 
.001750 
.001650 
.  001717 
.001800 
.001883 
.  001767 
.001833 
.  0016;» 
.001683 
.001667 


.001917 
.001683 
.001917 
.001883 


Tensile 
strength 

I>eT 

square 

inch  of 

original 

section. 


Pounds, 
99,200 


98 
100 
97, 
98 
97 
100 
96 
96 
93 
97 
96 
97 
95 
97 
95 
95 
99 
99, 
98 
98 
97 
100 
100 
92 
94 
92 
94 
90 

93 

99 

102 

97 

98 

100 

102 

10:J 

100 

98 

97 

100, 

100 

99 

98 

96, 

96 

96 

luo 

98 

98 

104 

100 

98 

102 

96 

96 

92 

97 

93 

96 

91 

98 

92 

97 


99 
97 


800 
400 
600 
400 
600 
800 
800 
800 
200 
200 
000 
200 
600 
600 
600 
600 
680 
200 
000 
400 
640 
800 
400 
400 
400 
800 
000 
800 
800 
200 
200 
000 
800 
400 
400 
800 
GOO 
000 
400 
200 
040 
000 
600 
000 
440 
800 
800 
800 
800 
800 
000 
000 
000 
000 
800 
000 
800 
200 
600 
000 
600 
000 
000 
200 


04,400 


Elon- 
gation 
after 
rup- 
ture. 


600 
600 


Per  ct. 
19.67 
17.17 
21.50 
20.00 
18.00 
15.33 
18.67 
20.67 
20.67 
20.33 
19.33 
20.83 
19.67 
19.67 
19.67 
16.  .3:^ 
20.00 
19.70 
21.67 
22.33 
20.33 
19.00 
17.00 
18.17 
19.00 
19.67 
21.67 
19.67 
18.00 
22.50 
20.00 
17.67 
20.00 
18.00 
17.67 
17.00 
18.00 
18.33 
14.83 
16.33 
17.17 
18.30 
17.33 
16.50 
17.00 
19.70 
19.50 
20.67 
17.33 
11.50 
18.50 
17.17 
20.00 
18.50 
18.67 
19.33 
17.00 
18.33 
20.00 
21.67 
21.00 
20.33 
16.67 
22.00 
20.67 
19.67 
18.67 
18.67 


Reduc- 
tion in 
area 
after 
rup- 
ture. 


Per  et 
47.45 
41.10 
44.32 
39.45 
30.31 
30.60 
39.18 
40.00 
42.72 
43. 52 
44.85 
29.12 
43.79 
43.  79 
42.18 
26.41 
45.37 
41.90 
48.72 
44.85 
45.89 
44.60 
44.05 
37.79 
45. 37  > 
43. 2.'i 
45. 89 
47. 45 
29.71 
44.0) 
40.83 
33. 52 
43. 52 
40.00 
36.10 
46.41  { 
41.64 
42.45  I 
23.02 
32.36 
40.55 
36.40 
37.79 
40.28 
40.28 
44.60 
41.91 
36.94 
40.00 
14.64 
38.90 
40.00 
44.8."! 
35.82 
44.85 
40.55 
22.71 
35.82 
43.52 
41.64 
47.96 
38.07 
26.41 
41.91 
45.11 
36.94 
47.45 
40.55 


Specific 
gravity. 

Hard- 
ness. 

7.8584 

18.78 

••••"•• 

• 

7. 8525     19. 60 

7.8566 


20.25  ! 


7.  8.V20     17. 99 


7.8542 


7.K>66 


19.81 


19.49 


•  2f ot  accepted  on  these  results ;  reiinnealed. 

t  Kot  accepted  on  these  results ;  retempered  and  annealed. 


REPOET  OP  THE  CHIEF  OP  ORDNANCE. 

f  iattgetiiial  tpernrneiii  from  a 
and  lt-i»ahB.  L.  rifiet—CoE 


Uuule  . 

44. 

:::fc:: 

Mirtrtlo  . 

so, 

Vift." 

49, 

4S' 

Breech.. 

OntaW,. 

...Jo.... 

UMdle. 

4S. 

.oon«7 

!  001717 


'» 

2. 

3SS 

l 

IKH) 

I 

2IN1       IS 

17 

aou 

18 

•m 

EJ 
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Jie^ttUB  of  tensile  tests  of  tangential  speoimens  from  en^  of  jackets  for  S-inch,  lO-inchf 

and  12'%nch  B,  L  rtyie«— Coutinuod. 


J 

g 
o 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


I 

u 


15 
IS 
15 
15 
15 
15 
15 
15 
18 
16 
18 
18 
18 
18 
16 
16 
17 
17 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 

ao 

20 
20 
20 

ao 

20 
20 

ao 

•21 


8  *2l 

8  1*21 

8  1*21 

8  1*21 

8  1*21 

8  *21 

8  !*21 

8  121 

8  t21 

8  f21 

8  tn 

8  121 

8  t21 

8  m 

8  ;t2i 

8  21 


8 
8 
8 


Breeohor 
mniiKla. 


SI 
21 
21 


....do... 

•  «  •  •CIO*  •  ■ 

....do... 

Breech. 
....do... 
....do... 
. ..  .do... 

Hassle. 
....do... 
....do..< 
....do... 

Breech. 
. .  ..do... 
....do... 
. . .  .do. . . 

Mnzsle. 

do... 

. . .  .do. . . 
....do... 

Breech. 
. . .  .do. . . 
....do... 
....do... 

Kwzle. 

. ...do.. . 

do... 

do... 

Breech. 
....do... 

do... 

do... 

Mnzzle. 

do... 

....do... 
do... 

Breech. 

do... 

do. . . 

.  ...do... 

Mossle. 
....do... 
. . .  .do. . . 
....do... 

Breeoh. 

do... 

.  ...do... 
. . .  .do. . . 

Mnssle. 

do... 

....do... 
. ..  .do.. . 

Breech. 

do. . . 

. . . .do. . . 
do... 

Haule. 

do... 

— do... 
...-do... 

Breeoh. 
. . .  .do . . . 
....do... 
— «lo . . . 

Mnsale. 
....do... 
. . .  .do . . . 


s 

I 


I 

I 


1 

2 
8 

4 
1 
2 
8 
4 
1 
2 
8 
4 
1 
2 
8 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
8 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
.8 
4 
1 
2 
8 
4 
1 
2 
3 
4 
1 
2 
3 
4 
6 
6 
7 
8 
5 
6 
7 
8 
9 
10 
11 
12 


Poaition 
of  speci- 
men. 


Outside.. 
Middle.. 
Inside... 
Middle  .. 
Inside . . . 
Middle  .. 
Oatside.. 
Middle  .. 
Outside.. 
Middle  .. 
Inside.  .. 
Middle  .. 
Outside;.. 
Middle.. 
Inside . . . 
Middle  .. 
Oatside . . 
Middle  .. 
Inside  . . . 
Middle  .. 
Oatside . . 
Middle... 
Inside . . . 
Middle  .. 
, . .  .do  . . . . 
Oatside.. 
Middle  .. 
Inside . . . 
Middle  .. 
Ontitide.. 
Middle  .. 
Inside  . . . 
OuUide.. 
Middle  .. 

do 

Innide . . . 
Outside . . 
Inside ... 
Middle  .. 

do  . . . . 

Outside . . 
Middle  .. 
Inside . . . 
Middle  .. 
Outside.. 
Middle  .. 
Inside . . . 
Middle.. 
Outside.. 
Middle  .. 
. . .  .do  . . . . 
Inside . . . 
Outside.. 
Middle  .. 
Inside . . . 
Middle  .. 
Outside.. 
Middle... 
Inside  . . . 
Middle... 
Outside.. 
Middle*... 
Inside . . . 
Middle... 
OuUide.. 
Middle... 
Inside  . . . 
Middle... 


Elastic 
limit  i>er 
square 
inch  of 
original 
section. 


Poundi. 
55,000 
50,000 
52,000 
47,000 
52,000 
49,000 
53,000 
46,000 
52,000 
47,000 
51,000 
48,000 
52,000 
50,000 
52,000 
47,000 
53,000 
52,000 
55,000 
51,000 
54,000 
51,000 
56,000 
51,000 
47,000 
52,000 
48,000 
53,000 
47.000 
50,000 
40,000 
50.000 
55,000 
49,000 
51,000 
53,000 
54.000 
54,00U 
51,000 
50,000 
48,000 
51,000 
54,000 
50,000 
51,000 
48,000 
48,000 
46,000 
52,000 
49,000 
50,000 
55,000 
52,000 
49,000 
55,000 
49,000 
50.000 

-44,000 
50,000 
46,000 
50,000 

-44,000 
50,000 

-44,000 
54,000 
47,000 
54,000 
52,000 


Elon<;^a. 

tion  i)er 

incn 

under 

strain  at 

elastic 

limit. 


Inch. 
. 001933 
.001733 
.001867 
.001750 
.001767 
.001833 
.002000 
.001633 
.001060 
.001567 
.001750 
. 001717 
.  001817 
.001767 
.001883 
.001750 
.001817 
.001767 
.001883 
.001667 
.001817 
.001667 
.001900 
.001733 
.001600 
.001783 
.001650 
.001867 
.001750 
.001767 
.  001783 
.  001717 
.  001817 
.001650 
. 001717 
.001817 
.  001817 
.  0018:^ 
. 001750 
.001650 
. 001717 
.001800 
.001883 
.  001767 
.001833 
.001633 
.001683 
.001667 


.  001917 
.001683 
.  001917 
.001883 


Tensile 
strength 

per 

square 

inch  of 

original 

section. 


Pounda. 

09,200 

98,800 

100,400 

97,600 

98,400 

97,600 

100,800 

96,800 

06,800 

93,200 

97,200 

96,000 

97,200 

95,600 

97,(500 

95,600 

95,600 

99,680 

99,200 

98,000 

98,400 

97,640 

100,800 

100,400 

92.400 

94,400 

92,800 

94,000 

96,800 

96^800 

93,200 

99,200 

102, 000 

97.800 

98,400 

100,400 

102, 800 

lO:],  COO 

100, 000 

98.400 

97.200 

100,040 

100,000 

99,600 

98,000 

96,440 

96,800 

96,800 

100.800 

98,800 

98.800 

104,000 

100,000 

98,000 

102,000 

96,800 

96,000 

92,800 

97,200 

93,600 

96,000 

91,600 

98,000 

92,000 

97,200 

94>400 

99,600 

97,600 


Elon- 
gation 
after 
rup- 
ture. 


Per  tt. 
19.67 
17.17 
21.50 
20.00 
18.00 
15.33 
18.67 
20.67 
20.67 
20.33 
19.33 
20.83 
19.67 
19.67 
19.67 
16.33 
20.00 
19.70 
21.67 
22.33 
20.33 
19.00 
17.00 
18.17 
19.00 
19.67 
21. 67 
19.67 
18.00 
22. 50 
20.00 
17.67 
20.00 
18.00 
17.67 
17.00 
18.00 
18. 33 
14.83 
16.33 
17.17 
18. 30 
17.33 
16.50 
17.00 
19.70 
19.50 
20.67 
17.33 
11.50 
18.50 
17.17 
20.00 
18.50 
18.67 
19.33 
17.00 
18.33 
20.00 
21.67 
21.00 
20.33 
16.07 
22.00 
2U.67 
19.67 
18.67 
18.67 


Reduc- 
tion in 
area 
after 
rup- 
ture. 


Per 

47. 
41. 
44. 

39. 
30. 
30. 
39. 
40. 
42. 
43. 
44. 
29. 
43. 
43. 
42. 
26. 
45. 
41. 
48. 
44. 
45. 
44. 
44. 
37. 
45. 
43. 
45. 
47. 
29. 
44. 
40. 
33. 
43. 
40. 
36. 
46. 
41. 
42. 
23. 
32. 
40. 
36. 
37. 
40. 
40. 
44. 
41. 
36. 
40. 
14. 
38. 
40. 
44. 
35. 
44. 
40. 
22. 
35. 
43. 
41. 
47. 
38. 
26. 
41. 
45. 
36. 
47. 
40. 


et. 

45 

10 

32 

45 

31 

60 

18 

00 

72 

52 

85 

12 

79 

79 

18 

41 

37 

90 

72 

85 

89 

60 

05 

79 

37 

25 

89 

45 

71 

aj 

83 
52 

r.2 

00 
10 
41 
64 
45 
02 
36 
55 
40 
79 
28 
28 
60 
91 
94 
00 
64 
90 
00 
8.5 
82 
85 
55 
71 
82 
52 
64 
96 
07 
41 
91 
11 
94 
45 
55 


Specific 
gravity. 


Hard- 
ness. 


7.8584 


18.78 


7.8,'»25  I  19.60 


7. 8506     20. 


25 


7.H52G     17.99 




7.8542 

19.81 

7.  sisoe 

i9.49 

*  Kot  accepted  on  these  results ;  reimnealed. 

t  Kot  accepted  on  these  results ;  retempered  and  annealed. 
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RtBulUof  tensile  tests  of  tangential  specimens  from  ends  of  jackets  for  Scinch ,  lO-inch, 

and  l£-inch  B.  X.  H/Im— Continued. 


I 

••a 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
I 
8 
8 
8 

lo 

10 
10 
10 
10 


■*3 
9 

I 


u 


i 


21 

21 

21 

21 

*22 

*i2 

*22 

*22 

22 

22 

22 

22 

22 

22 

22 

22 

23 

23 

23 

28 

*23 

*23 

•23 

•23 

23 

23 

23 

23 

t24 

t24 

t24 

f24 

t2i 

t24 

t24 

m 
m 
m 

f24 

t24 

t24 

t24 

f24 

t2i 

24 

24 

24 

24 


24 
24 
J2 

:2 

:2 

t2 

•i 

2 
2 
2 
2 
2 


Breech  or 
muszle. 


Breeoh .. 
...do.... 
...do.... 
. .  .do ..... 
MuBzle... 
. .  .do 

•  •  oIAv  «  *  ■  •  • 

. .  .do 

. .  .do 

. .  .do 

...do 

...do 

Breeoh . . . 

...do 

...do 

...do 

liaule . . . 

...do 

.  ..do ... .. 

...do 

Breech... 

. .  .do 

...do 

...  uO  ..... 

. .  .do .... 
. .  .do .... 
. .  .do .... 
...do..., 
Mucsle . . 
. .  .do .... 

. .  .do 

...do...< 
Breech  . 

*  «   aUw   ■  •   •  I 

. .  .do 

...do  — 
MuEsle . 
."..do  — 
. .  .do ... 
. .  .do ... 
Breech  ... 
. .  .do .... 

. .  .do 

...do 

Muzzle.. 
...do.... 
. .  .do. . . . 
. .  .do. . . . 
Breech ... 
. .  .do. . . . 
...do. ... 
...do.... 
Hazzle. . 
...do.... 

...do 

...do. ... 
Breech . . 

...do 

...do 

...do 

Hazzle. . . 
...do..... 

...do 

. .  .do 

Breech... 

aa.QO....  . 


s 
s 

O 

m 


I 


9 
10 
11 
12 
1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
1 
2 
8 
4 
1 
2 
8 
4 
5 
6 
7 
8 
1 
2 
8 
4 
1 
2 
8 
4 
5 
6 
7 
8 
6 
6 
7 
8 
0 
10 
11 
12 
9 
10 
11 
12 
1 
2 
3 
4 
1 
2 
3 
4 
5 
0 
7 
8 
5 
6 


Position 

of  apeoi- 

men. 


Middle.. 
. . .  .do  . . . 

Inside  . . 

Ontside . 

Middle.. 

Inside  .. 

Middle.. 

Outside . 

Inside  . . 

Middle. . 

Outside . 

Middle. 
. ...do  ... 

Inside  . 

Middle. 

Outside 

Inside . . 

Outside . 

Middle.. 
. . .  .do  . .. 

Outside. 

Middle.. 
do  . . . 

Inside  .. 
.. ..do  .. . 

Middle.. 

Outside . 

Middle.. 

Inside  .. 

Middle. 

Outside 

Middle. 

Inside  . , 

Middle. 

Outside . 

Middle. 
.. ..do  .. , 

Ontside 

Middle. 

Inside  . 

Ontside . 

Middle. 

Inside . . 

Middle.. 

Middle  . 

Out«ide . 

Middle  . 

Inside . . 

Middle  . 

Ont«ide. 

Middle  . 

Inside . . 
—  .do  . . . 

Middle  . 

Outside. 

Middle  . 
— do ... 

Inside  . . 

Middle 

Outside. 
do  . . . 

Middle  . 

Inside . . 

Middle  . 

Ontside. 

Middle  . 


Elastic 
limit  per 
square 
inch  of 
ori^nal 
section. 


Pounds. 
50,000 
51,000 
53,000 
51,000 
54,000 
57,000 
51,000 
54,000 
58,000 
48,000 
55,000 
48,000 
48,000 
50,000 
48,000 
53,000 
54,000 
54.000 
60,000 
51,000 
54,000 
48,000 
47,000 
55,000 
50,000 
46,000 
49,000 
45,000 
54,000 

-40,000 
51,000 
40,000 
44,000 

-40, 000 
47,000 

-40,000 
46,000 
52,000 
46,000 
47.000 
46,000 

-40,000 

-U,000 

-40,000 
1. 000 
46,000 
49,000 
45,000 
44,000 
51,000 

;,ooo 

1,000 
56,000 
51,000 
51,000 
51,000 
52,000 
50,000 
51,000 
56,000 
54,000 
45, 0(^ 
52,000 
45,000 
54,000 
44,000 


Elong^ 

tion  per 

inch 

under 

strain  at 

elastic 

limit. 


Inch. 

.001850 
.001838 
.001850 
.00)600 
.001967 
.002067 
.001867 
.002017 
.002117 
.001883 
.001900 
.001817 
.  001767 
.001733 
.001733 
.002100 
.001967 
.001933 
.001733 
.001817 
.001867 
.001700 
.001700 
.001883 
.001750 
.001650 
. 001717 
.001733 


Tensile 
strength 

per 
square 
inch  of 
original 
section. 


.001650 
.001700 
.001450 
.001533 
.001667 
.000000 
.000000 


.001807 
.  001583 
.001817 
.001567 
.001850 
.001617 


Pounds. 
98,400 
97,200 
100,000 
96,400 
97,200 
99,600 
96,400 
96,000 
100,000 
96,000 
96,000 
96,800 
94,800 
94,000 
96,000 
99,200 
103,600 
100,000 
98,880 
102,000 
98,800 
96,080 
08.400 
102,000 
102,400 
96,400 
96,800 
96,400 
89,200 
89,400 
82,800 
87,600 
85,600 
78,800 
90.200 
86,000 
96,200 
97,600 
93,200 
95,600 
93,600 
82,400 
83,600 
82,800 
86,800 
90,000 
86,120 
88,400 
86.320 
96,800 
80,800 
82,000 
100,000 
97,600 
99.600 
96,800 
102,800 
103,600 
101,600 
100,400 
96,400 
92,000 
96,200 
92,000 
96,400 
92,800 


Elon- 
gation 
after 
rai»- 
ture. 


Per  et. 
19.17 
19.00 
17.67 
19.00 
17.00 
11.00 
18.88 
20.83 
17.67 
20.60 
19.67 
17.00 
20.67 
17.67 
19.83 
16.67 
17.83 
19.38 
ia70 
19.33 
19.60 
15.70 
18.00 
16.67 
16.00 
18.00 
19.33 
18.00 
19.20 
18.60 
19.17 
22.27 
22.93 
25.60 
l&OO 
22.57 
17.17 
17.83 
18.67 
16.67 
15.83 
22.67 
24.33 
23.33 
22.83 
21.67 
21.00 
21.50 
21.70 
15.33 
24.83 
23.50 
18.17 
16.33 
18.00 
18.38 
13.83 
12.50 
15.83 
19.33 
20.33 
19.67 
19.67 
19.67 
20.00 
19.00 


Redno- 
tion  in 
area 
after 
Tup- 
tore. 


Pw  cL 
43.79 
88.07 
46.  U 
40.66 
41.64 
11.82 
28.82 
49.48 
81.49 
38.35 
47.96 
39.73 
44.06 
41.10 
43.25 
40.28 
35.63 
42.72 
89.20 
37.79 
38.62 
18.30 
36.94 
30.60 
36.38 
87.23 
43.79 
38.35 
48.47 
39.73 
42.99 
45.63 
49.23 
47.45 
32.07 
44.85 
30.18 
38.35 
39.73 
29.42 
35.82 
46.41 
49.73 
45.63 
42.99 
28.82 
41.90 
38.35 
47.20 
34.39 
48.72 
49.73 
49.99 
80.60 
44.86 
46.63 
20.82 
24.88 
21.15 
49.23 
46.37 
44.68 
48.73 
4L91 
48.22 
4L87 


Specific 
gravity: 


7.8558 


Hard- 


20.81 


7.8574  ,  l!i. 


7.8570 


2a.  70 


/. 


*  Not  aooepted  on  these  results ;  retested. 

t  Not  accepted  on  these  results ;  retempered  and  *«w^Hf 

I  Not  aooepted  on  these  results;  reannealed. 
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It€$uUs  of  Unaile  tests  of  tangential  Bpecimene  from  ends  ofjackete  for  S-invlK  lO-inch, 

and  IS'inch  B.  L,  ri/Iet— Contiuuea. 


« 

t 

M 

s 

^ 

• 

u 

!t 

i 

3 

^ 

10 

s 

10 

2 

12 

3 

12 

8 

12 

3 

12 

3 

12 

8 

I'J       S  j 

12 

8 

12 

3 

or 
mnssle. 


a 

I 

m 

I 

S 


Position 

of  tpeoi* 

mem. 


BiMtIo 
limit  per 
aqiuuro 
inoh  of 
original 
Mt^n. 


ElongA- 

tionper 

inon 

under 

strain  at 

elastio 

limit. 


Tensile 
strength 

per 

square 

inoh  of 

original 

seotion. 


Elon* 
gtttlon 
after 
mp- 
tarie. 


Bedno- 
tionin 


after 
mp- 
tora. 


Specific 
gravity 


Hard- 
ness. 


Breech. 

....do... 

Mnisle. 

...  .do. . . 

. . .  .do. . . 

do... 

Breech. 

do... 

.  ...do.  .• 
. . ..do... 


7 
8 
1 
2 
3 
4 
1 
2 
3 
4 


Inside . . . 
Middle  .. 
OaUlde.. 
Middle.. 
Inside... 
Middle .. 

Outside.. 
Middle  .. 
Inside... 


Pounds, 
51,000 
46,000 
52,000 
49,000 
57,000 
47,000 
49,000 
50,000 
48,000 
55,000 


Inch, 

.001783 
.001083 
.001833 
.001750 
.001067 
.001667 
.001717 
.001717 
.001667 
.001917 


Pounds. 
96.000 
05.200 
98,400 
97,600 

100,000 
98,000 
96,800 
93,600 
98,000 

103,200 


Poret, 
15.83 
17.67 
20.33 
17.17 
16.50 
16.00 
19.33 
21.67 
18.17 
15.38 


Poret. 
27.62 
31.78 
43.79 
40.28 
87.51 
41.37 
37.51 
47.10 
33.23 
30.01 


7.8570 


19.06 


7.8542 


18.58 


Bi^nlts  of  compression  tests  of  tangential  specimens  from  the  breech  end  of  jackets  for 

S-inokflO^nch,  and  li-^nch  B.  X.  rifles, 

[Length  of  specimen,  6  inches ;  sectional  area,  1  square  inch.] 


Caliber. 

Number 
of  Jacket. 

Number  of 
specimen. 

Elastic  limit 
per  souare 
inch  of  orig- 
inal section. 

Ultimate 

strength  per 

square  inoh 

or  original 

section. 

Pounds. 

Pounds^ 

8 

2 

17 

51,000 

108,330 

8 

9 

9 

44.000 

88.200 

8 

10 

13 

48,000 

103,100 

8 

11 

5 

50,000 

103.600 

8 

12 

9 

52,000 

94,200 

8 

13 

6 

50,000 

107,800 

8 

14 

5 

47,000 

81,200 

8 

15 

5 

52,000 

110,350 

8 

16 

6 

49,000 

99,100 

8 

17 

5 

51,000 

110,800 

8 

18 

5 

49,000 

106,700 

8 

19 

5 

52,000 

102,820 

8 

20 

5 

49,000 

107,780 

8 

21 

13 

51,000 

110,300 

8 

22 

5 

51,000 

100,980 

8 

23 

5 

51,000 

111,550 

8 
10 

24 
2 

9 

48,000 

106,700 

12 

3 

5 

45,000 

100,300 
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Jiesultaof  ieneile  tests  of  tangential  specimens  from  trunnion  h^oops  for  S-inch,  l(^ineh,amd 

12'inoh  B.  L,  r\fies, 

[Leagih  of  ipdoimeii,  4  Inohos;  aeotioiuhl  areA|  0.25  sqaare  inoh.] 


■■    ■ 

d 

• 

g 
1 

% 

% 

A 

OD 

«M 

^ 

o 

o 

• 

u 

t4 

M 

« 

4> 

^ 

ja 

.o 

^ 

1 

1 

u 

^ 

5zi 

8 

♦2 

1 

8 

*2 

2 

_  8 

•2 

3 

8 

•2 

4 

8 

2 

4 

H 

2 

5 

8 

2 

0 

8 

2 

7 

8 

5 

1 

8 

5 

2 

8 

5 

3 

8 

5 

4 

8 

8 

1 

8 

8 

2 

8 

8 

3 

8 

8 

4 

8 

9 

1 

8 

9 

2 

8 

9 

3 

8 

9 

4 

8 

10 

1 

8 

10 

2 

8 

10 

8 

8 

10 

4 

8 

12 

1 

8 

12 

2 

8 

12 

3 

8 

12 

4 

8 

13 

1 

8 

13 

2 

8 

13 

3 

8 

13 

4 

8 

*U 

1 

8 

*14 

2 

8 

•14 

3' 

8 

*14 

4 

8 

14 

5 

8 

14 

6 

8 

14 

7 

8 

14 

8 

8 

15 

1 

8 

15 

2 

8 

15 

3 

8 

15 

4 

8 

16 

1 

8 

16 

2 

8 

16 

3 

8 

10 

4 

8 

17 

1 

8 

17 

2 

8 

17 

3 

8 

17 

4 

8 

18 

1 

8 

18 

2 

8 

18 

3 

8 

18 

4 

8 

♦19 

1 

8 

•19 

2 

8 

*19 

3 

8 

*19 

4 

8 

19 

5 

8 

10 

6 

8 

19 

7 

8 

10 

8 

Position  of  speci- 


Ontfliclo h 

Middle 

Inside 

Middle 

Outside 

Middle 

do 

Inside 

do 

Middle 

Outside 

Middle 

Outside : 

Inside 

Middle 

— do 

Ontside  

Middle 

....do 

Inside 

Outside 

Middle 

do 

Inside 

Outside 

Middle 

do 

Inside 

Middle 

do 

Outside 

Inside 

Outside 

Middle 

do 

Inside 

Middle 

do 

Inside 

Outside 

Outride 

Middle 

do 

Inside 

Outside 

Middle 

do 

Inside 

Outside 

Inside 

Middle 

do 

Outside 

Middle 

do 

Inside 

Outside 

Inside 

Middle 

do 

do 

....do 

Outside 

Inside 


Elastic 

limit  per 

square  inch 

of  original 

seotum. 


Poundt. 

-48,000 
50,000 
52,000 
50,000 
50,000 

-48,000 
48,000 
50,000 
58,000 
53,000 
60,000 
55,000 
58,000 
57,000 
55,000 
53,000 
56,000 
48,000 
50,000 
50,000 
57,000 
53,000 
53.000 
58,000 

5:{,ooo 

53,000 
54,000 
56,000 
5:i,  000 
52,000 
53, 000 
56,000 
49,000 
50,000 
-4«,  IKK) 
53,000 
53, 000 
50,000 
55, 000 
55, 000 
55,000 
50,000 
51,000 
54,000 
55,000 
52,000 
54,000 
53,000 
54,000 
52,000 
52, 000 
52,000 
52,000 
51,000 
61,000 
54,000 
54.000 
61,000 
40,000 
-48,000 
-48,000 
60,000 
58,000 
61,000 


Elongation 

per  Inch 

under 

strain  at 

elastic 

limit 


Tensile 

strength 

per  square 

inch  of 
original  sec- 
tion. 


Ineh, 


.0017875 
.0000000 
.0017750 
.0017876 
.0020125 
.0018250 
.0020600 
.0019000 
.0019750 
.0019875 
.0019125 
.0018625 
.0018875 
.0016500 
.0017000 
. 0016750 
.  0019750 
.0017625 
.0017875 
. 0020125 
.0018500 
.0018625 
.0018500 
.0010625 
.0018375 
.  0018125 
.0018625 
.0019125 


.0018375 
.0018125 
. 0018500 
. 0019375 
.0019500 
. 0017750 
.0017625 
.0018000 
.0019625 
.0017250 
.0018625 
.0018000 
.0018500 
.  0017750 
.0018250 
.0018875 
.0017375 
.  0018250 
.  0017875 
.0019250 


.0000000 
.0017000 
.0020375 
.0017500 


Pounds. 

100,000 

92,400 

100,200 

101.200 

94,600 

94,800 

93.600 

97.200 

108,000 

100,600 

110.400 

106,400 

108,800 

105.200 

104,800 

99,600 

104,000 

96,800 

100,800 

101,200 

105,600 

113, 200 

102.000 

105,600 

101,200 

100,400 

102,000 

105,600 

100,000 

08,400 

104,000 

104,800 

95,200 

101, 200 

91,200 

98,800 

107,000 

98,400 

104,200 

107,200 

105,flOC 

99,200 

101,200 

104. 400 

10.5,200 

100,000 

102,400 

100,000 

102,000 

100,000 

102,000 

98.800 

102, 400 

101,600 

101,200 

101,600 

101,200 

98,000 

96,400 

96,000 

96,000 

104,400 

108,400 

104,000 


Elonga- 
tion after 
ropture. 


PtreeiU. 
13.875 
14.125 
14.50 
15.00 
17.60 
16.50 
16.50 
15.60 
17.25 
15.75 
16.25 
17.50 
16.75 
12.50 
17.26 
16.025 
17.625 
19.60 
19.00 
18.375 
16.25 
16.75 
17.00 
16.00 
14.75 
14.00 
17.00 
16.26 
16.625 
17.50 
16.25 
15.25 
17.25 
14.875 
16.00 
16.76 
13.875 
15.625 
18.875 
14.25 
14.75 
13.75 
16.75 
15.00 
16.60 
16.125 
16.185 
15.25 
15.60 
16.50 
15.76 
15,875 
15.00 
15.875 
16.00 
14.76 
17.26 
16.00 
17.75 
16.75 
16.625 
13.00 
14.876 
13.50 


Rednc* 

tlon  in 

area  after 

rapture. 


P^r  cent. 
29.12 
24.57 
32.94 
26.10 
40.65 
36.94 
40.28 
30.94 
41.64 
39.18 
4a  83 
43.25 
44.58 
29.71 
43.35 
43.62 
46.67 
45.89 
45.11 
46.15 
45.37 
38.35 
45.37 
47.96 
39.73 
24.57 
41.91 
43.25 
31.49 
88.07 
36.10 
42.99 
62.71 
36u67 
42.45 
46.15 
36.10 
81.49 
44.56 
36.67 
4L10 
34.10 
34.96 
45.89 
88.90 
36.10 
43.52 
38.23 
31.49 
83.52 
32.07 
30.60 
37.51 
89.18 
89.73 
87.23 
45.68 
40.83 
43.25 
35.25 
45.U 
86.68 
86.45 
43.88 


*2rot  accepted  on  these  results;  retempered  and  annealed. 
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S€9hU9  of  iemile  iwts  of  tangential  specimens  from  trunnion  hoops  for  SAnch,  lO-inch',  and 

12'inch  B.  L,  ri/lea— Contluued. 


• 

I 


8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

12 

12 

12 

12 

12 

12 

12 

12 


I 


20 

20 

20 

20 

21 

21 

21 

21 

22 

22 

22 

22 

S3 

23 

23 

23 

24 

24 

24 

24 

2 

2 

2 

2 

2 

3 

3 

3 

8 

4 

4 

4 

4 

5 

6 

& 

6 

♦2 

*2 

*2 

♦2 

2 

2 

2 

2 


a 

I 

I 


1 

2 

8 

4 
1 
2 
3 

4 
1 
2 
3 
4 
1 
2 
8 
4 
1 

a 

8 

4 
1 

a 

3 
4 
5 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
5 
6 
7 
8 


Poaitioii  of  sped- 
men. 


OntMide. 
Inaide.. 
Middle. 
, ...do ... 
Outaide. 
Inaide . . 
Middle  . 

do  . . . 

Ontaide. 

Middle  . 

,...do  ... 

Inaide . . 

Oataide. 

Middle. 

, . .  .do  . . . 

Inaide.. 

Ontaide. 

Middle  . 

• . .  .do  . . . 

Inaide . . 

Oataide. 

Inaide . . 

Middle.. 

...do... 

— do  ... 

Outaide. 

Middle  . 

....do  ... 

Inaide  . . 

Outaide. 

Middle  . 

— do  ... 

Inaide . . 

Outaide. 

Inaide  . . 

Middle  . 

do  ... 

do  ... 

do  . . . 

Inaide . . 
Outaide. 
Middle  . 
Inaide . . 
Outaide. 
Middle  . 


Elaatio 

limit  per 

aqnare  incli 

or  original 

aeotfon. 


Pounds. 
52,000 
54,000 
51,000 
51,000 
54,000 
53,000 
51,000 
51,000 
57,000 
54,000 
57.000 
58,000 
56,000 
57,000 
57,000 
55,000 
53,000 
52,000 
53,000 
54,000 
66,000 
55,000 
56,000 


40,000 
58,000 
57,000 
57,000 
60,000 
58,000 
54,000 
54,000 
50,000 
58,000 
61,000 
52,000 
53.000 
56,000 
55,000 
56,000 
58,000 
56,000 
58,000 
50,000 
57.000 


Eloneation 

per  Inch 

nnder 

atndn  at 

elaatio 

limit. 


Inch, 

.0010250 

.0018500 

.0017375 

.0018000 

.0017625 

.0017750 

.0017000 

.0016875 

.0021375 

.0018000 

.0019250 

.0020125 

.0010125 

.0020000 

.0010875 

.0015875 

.0018500 

.0017875 

.0017500 

.0018375 

.0020000 

.0018875 

.0010625 


.0010875 
.0018875 
.0019875 
.0020875 
.0020000 
. 0018375 
.0018250 
.0019750 
.0020000 
.0021250 
.0017750 
.0018000 


.0010025 
.0019500 
.0016500 
.0018750 


Tenaile 

atrength 

peraquare 

inch  of 

original  aee- 

tion. 


Pounds. 

104,000 
102,800 
100,800 
100,800 
102,400 
04,800 
08,000 
98.800 
105,200 
106,400 
106,000 
110,000 
108,000 
106,800 
108,000 
110,400 
103, 200 
102,000 
99,600 
102,800 
106,400 
100,800 
105,200 
98,400 
94,400 
110,800 
108,400 
109,600 
110, 400 
106,800 
104,000 
104,000 
106,800 
106,800 
106,800 
101,200 
101,200 
108,400 
106,800 
110,800 
108,400 
105,600 
108,000 
102,400 
106,400 


Elonn- 
tlonailor 
rapture. 

Keduc- 

tion  in 

area  after 

rupture. 

Percent. 

Per  cent. 

15.25 

40.00 

17.75 

43.25 

15.75 

41.10 

14.00 

31.78 

15.50 

36.38 

19.25 

47.19 

17.50 

37.79 

16.25 

42.72 

14.625 

40.00 

15.00 

32.36 

17.00 

36.67 

15.75 

33.23 

16.25 

40.55 

15. 25* 

36.67 

15.76 

34.96 

16.00 

39.18 

16.125 

87.23 

13.00 

17.56 

17.00 

29.12 

15.875 

86.94 

14.50 

40.83 

19.75 

44.58 

16.75 

41.64 

17.00 

39.18 

16.50 

32.94 

15.025 

45.63 

13.125 

34.10 

15.25 

36.10 

14.25 

38.35 

17.00 

43.25 

13.876 

25.11 

17.375 

44.58 

14.75 

37.23 

17.00 

42.72 

16.625 

48.22 

17.376 

40.28 

14.60 

34.68 

14.50 

28.52 

10.75 

13.00 

14.76 

32.65 

14.25 

29.12 

14.50 

30.90 

14.25 

35.82 

12.50 

30.01 

14.25 

33.23 

*Kot  accepted  on  theae  reaulta;  reanuealed. 
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suits  of  tensile  tests  of  tangential  specimens  from  hoops  for  S-ineh,  10-inchf  and  It-incK 

B.  L,  rifles, 

[Length  of  specimen,  4  inohee;  seotional  araa^  0.25  squAi*  inch.] 


I 


8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

8 

8 

• 

8 

8 

8 

8 

8 

8 


• 

fl 

*9 

t 

o 

A 

M 

%* 

Z 

o 
M 

^ 

S 

8 

A| 

3 

Ai 

3 

Ai 

6 

A| 

6 

Ai 

6 

Ai 

7 

Ai 

7 

Ai 

7 

Ai 

12 

Ai 

12 

A| 

12 

A 

13 

Ai 

13 

A| 

13 

Ai 

15 

Ai 

15 

Ai 

15 

A| 

16 

A, 

10 

A| 

16 

Ai 

18 

Ai 

18 

At 

18 

Ai 

19 

Ai 

19 

A| 

19 

A| 

22 

A| 

22 

Ai 

22 

A| 

24 

Ai 

24 

Ai 

24 

A| 

2 

A| 

2 

Ai 

2 

A, 

2 

Ai 

2 

Ai 

2 

A| 

2 

At 

2 

A« 

2 

A, 

4 

A, 

4 

A« 

4 

A, 

2 

A« 

2 

A. 

2 

A, 

2 

A, 

2 

A, 

2 

A, 

3 

A, 

3 

A. 

3 

A, 

3 

A, 

3 

a; 

3 

A, 

7 

At 

7 

At 

7 

A. 

8 

a; 

8 

A, 

8 

A. 

10 

Ai. 

10 

A, 

10 

A« 

Breech 
•    or 
mnsfile. 


Muzzle 

. . .  .do  .. 

— do  .. 

Breech. 

do  .. 

. ..  .do  . . 


Mazzle . 
— do  ... 
— do  ... 
Breech.. 

do  ... 

— do  . . . 
Muzzle  . 

. do  ... 

....do  ... 
Breech. 
. . ..do  ... 
. . ..do ... 


I 


Poeltion 

of  8peoi« 

men. 


Ontaide. 
Middle.. 
Inside  .. 
Outttide . 
Inside  .. 
Middle.. 
Inside  .. 
Middle.. 
Outside . 
Inside  .. 
Middle.. 
Outside . 
. . .  .do  . .. 
Middle.. 
Inside  .. 
Outside 
Inside  .. 
Middle. 
Outside . 
Middle. 
Inside  .. 
Outside . 
Middle. 
Inside  . . 
Outside . 
Middle. 
Inside  .. 
Ontflide . 
Middle. 
Inside  .. 
Outside . 
Middle. 
Inside  . . 
Outside 
Inside  . . 
Middle. 
Outaide 
Middle. 
Inside  .. 
Outoide. 
Middle  . 
Inside . . 
Outside. 
Middle  . 
Inside . . 
Ontelde. 
Middle  . 
Inside . . 
. ...  do  . . . 
Middle  . 
Outside. 

do  . . . 

Inside . . 
Middle  . 

do  ... 

Inside . . 
Outside. 
Inside . . 
Middle  . 
Outaide. 
Inside . . 
Middle  . 
Outaide. 
. .. .do  . .. 
Middle  . 
Inside.. 


JElistie 
limit 
per 
square 
inch  of 
original 
seraon. 


El0Dg»> 

tion  per 
inch  un- 
der stnln 
atelastio 
limit. 


Pounds. 
58.000 
65,000 
55,000 
69,000^ 
50,000 
55,000 
50,000 
58,000 
62,000 
63,000 
58,000 
59,000 
56,000 
52,000 
67,000 
55,000 
56.000 
52,000 
66,000 
60,000 
67,000 
64,000 
60,000 
65,000 
63,000 
58,000 
63,000 
62,000 
61,000 
64,000 
65,000 
60,000 
64,000 
64,000 
65,000 
57,000 
64,000 
61,000 
63,000 
56,000 
53,000 
56,000 
66,000 
63,000 
66,000 
57,000 
54,000 
59,000 
57,000 
66,000 
57,000 
62,000 
65,000 
59,000 
68,000 
63,000 
61,000 
53,000 
52,000 
58,000 
57,000 
58,000 
67,000 
58,000 
55,000 
54,000 


Insk. 
.0020000 
.0019126 
.0018750 
.0020875 
.0020760 
.0019376 
.0020126 
.0020500 
.0021376 
.0022000 
.0020625 
.0020750 
.0019500 
.0018250 
.0010375 
.0018625 
.0019260 
.0017875 
.0023250 
.0020000 
.0023626 
.0022760 
.0021260 
.0023875 
.0021600 
.0019876 
.0021126 
.0021626 
.0020876 
.0021876 
.0023125 
.0021260 
.0022000 
.0023625 
.0022760 
.0020500 
.0022125 
.0022000 
.0022125 
.0019500 
.0018500 
.0019500 
.0022750 
.0021875 
.0022125 
. 0019875 
.0018750 
.0020250 
.0019125 
.0019125 
.0019625 
.0020750 
.0021500 
.0019600 
.0019875 
.0021125 
.0021625 
.0018250 
.0018250 
.0020375 
.0020125 
.0017625 
.0019750 
.0019750 
.0018625 
.0018876 


Tensile 
strength 

per 
square 
inch  of 
oriffinal 
section. 


Fwuids. 
101.200 
103,200 
104,800 
107,600 
105,200 
105,000 
106,000 
104,000 
108.000 
113,600 
102,800 
102,000 
106,800 
103.600 
106,000 
98,800 
108,600 
100,000 
113,200 
112,800 
U6,000 
U2,000 
112,000 
112,400 
110,000 
110,000 
108,800 
100,400 
108,000 
107,600 
113,200 
112,060 
113,600 
116,000 
118,800 
112,800 
117,200 
114,400 
115,200 
106,400 
104,000 
104,800 
116,400 
112,400 
118,400 
106,400 
104,800 
105,200 
104,000 
102,400 
103,200 
107,200 
110,000 
109,200 
109,200 
110,400 
111,200 
102,000 
100,800 
105,000 
105,600 
100,800 
105,600 
103,600 
98,000 
08,400 


Blon- 
gation 
after 
rup- 
taz«. 


Per^. 

17.50 

17.60 

14.76 

13.76 

15.25 

14.60 

18.00 

15.00 

16.00 

15.75 

18.25 

18.876 

17.26 

18.126 

18.60 

16.60 

13.76 

15.876 

14.76 

16.25 

14.876 

12.25 

12. 376 

14.75 

15.60 

18.375 

18.25 

19.25 

17.126 

18.126 

16.26 

16.87b 

17.125 

14.75 

12.75 

13.26 

15.50 

15.50 

13.25 

17.25 

16.76 

14.50 

14.00 

14.25 

13.75 

16.375 

17.50 

16.50 

17.875 

17.50 

17.50 

18.126 

18.50 

18.76 

15.375 

14.75 

16.60 

15.75 

16.00 

15.00 

14.875 

16.75 

17.125 

17.25 

19.25 

15.876 


Reduo* 
tion  of 
area 
after 
mp- 
tnrs. 


Perst, 
45.37 
37.51 
45.63 
89.18 
43.52 
36.10 
46.67 
41.91 
44.58 
34.89 
45.63 
45.11 
89.45 
80.45 
36.67 
44.85 
84.68 
39.45 
40.28 
38.90 
36.67 
85.82 
35.82 
42.72 
42.45 
45.89 
43.62 
44.58 
39.18 
43.25 
39.18 
40.65 
44.05 
36.38 
36.67 
34.39 
32.07 
37.23 
30.31 
39.73 
43.25 
36.94 
34.96 
40.00 
37.51 
-43.52 
41.37 
46.67 
47.96 
41.01 
46.93 
48.72 
46.16 
43.52 
45.63 
45.63 
44.58 
39.18 
88.90 
40.83 
37.61 
43.79 
42.18 
40.00 
42.45 
42.72 


^»ecifio 
gravity. 

4 
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7.8461 


20.36 
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BeauUa  of  tensile  tesU  of  tangential  apedmensfrom  hoopefor  8Anch,  lO-inoh,  and  Xt-ineh 

B,  L,  rifUa — Continned. 
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or 
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— do .. 
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....do  .. 
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....do  .. 
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do  .. 
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. ...  do  . . 
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.. ..do  .. 
....do  . . 
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.. ..do  . . 
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Breech. 

do  . . 

. . ..do  .. 
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....do.. 
do  .. 
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—  .do .. 
....do  .. 
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. . .  .do  . . 
— do  . . 
do . . 
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. .. .do  . . 
....do  .. 
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s 

J 

o 
P. 
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J 
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1 
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3 
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4 
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2 
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2 
8 
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5 
6 
1 
2 
3 
1 


PoaitioB 

of  aped- 

men. 


Middle 
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Kiddle 
Inside . 
Middle 
....do .. 
Outside 
Middle 
Inside . 
Outside 
Inside . 
Middle 
Outside 
Inside . 
Middle 
Inside . 
Mfddle 
Outside 

•  • . . do  . . 
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Inside . 
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Inside . 
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Inside . 
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Outside 
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•  ...do  •. 
Middle 
Inside . 
Outside 
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. . .  .do  . . 
Inside 
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Inside . 
Middle. 
. . .  .do  . . 
. . .  .do  . . 
Outside 
Inside  . 
Outside 
Middle. 
Inside  . 
Outside 
Middle. 
Inside . 
Outside 
Inside  . 
Middle. 
Outside 
Middle. 
Inside  . 
Outside 


Elastic 

limit 

per 

square 

inch  of 

original 

section. 


Poundt. 

53,000 
57,000 
65,000 
80,000 
66,000 
62,000 
59,000 
67,000 
60,000 
66,000 
57,000 
54,000 
54,000 
55,000 
50,000 
50,000 
60,000 
54,000 
57.000 
58,000 
53,000 
52,000 
59.000 
54,000 
•55,000 
58,000 
58,000 
60,000 
61,000 
60,000 
57,000 
59,000 
56,000 
60,000 
56,000 
59,000 
55,000 
61,000 
57.000 
58,000 
54,000 
56,000 
57,000 
60,000 
55,000 
51,000 
58,000 
57,000 
58,000 
56,000 
54,000 
57,000 
56,000 
60,000 
56,000 
58,000 
62,000 
63,000 
62,000 
66,000 
60,000 
61,000 
52,000 
59,000 
56,000 
53,000 
64,000 


Elonga- 
tion per 
inch  un- 
der strain 
at  elastic 
limit. 


.0018375 
.0010250 
.0022375 
.0020760 
.0023875 
.0021375 
.0020375 
,0022750 
.0020750 
.0022375 


.0020375 
.0018250 
.0019000 
.0020000 
.0018260 
.O01800U 
,0019625 
.0019750 
.0018875 
.0019875 
.0020125 
.0020250 
.0020875 
.0019750 
.0019125 
.0020750 
.0020375 
.0020875 
.0019625 
.0021000 
.0018875 
.0022250 
.0019625 
.0019625 
.0018625 
.0018876 
.0019600 
.0020250 
.0019500 
.0017500 
.0018750 
.0019600 
.0019875 
.0020375 
.0018500' 
.0020250 
.0019250 
.0022000 
.0019375 
.0019500 
.0021750 


.0021500 
.0020875 
.0018125 
.0017375 
.0019125 
.0016500 
.0021600 


TensQe 

strength 

per 

square 

inch  of 

original 

section. 


Poundt. 
96,000 
99,600 
111,600 
109,600 
113,200 
110,000 
112,000 
115,200 
114,400 
114,000 
98,800 
99,200 
95,600 
97,600 
93,600 
99,200 
109,200 
105,200 
106.000 
108,000 
106,800 
103,200 
104.400 
101,200 
105,000 
110,000 
110,800 
111,600 
111,200 
113,600 
110,000 
104,800 
104,000 
106,000 
104,000 
104,800 
103.000 
108,800 
107,200 
108,400 
106,000 
104,000 
106,800 
104,800 
105,200 
103,600 
106,000 
104,800 
106,800 
104,400 
104,800 
106,400 
106,000 
107,600 
104,000 
104.000 
108,000 
114,000 
114,800 
117,200 
106,800 
106,400 
104,000 
106.800 
105,200 
108,000 
106,200 


Elon- 
gation 
after 
rup- 
ture. 


Per  el. 

20.875 

19.375 

17.25 

16.875 

16.00 

17.875 

13.375 

15,876 

14.50 

15.60 

20.60 

17.60 

21.75 

18.75 

20.00 

18.75 

16.00 

16.00 

16.75 

15.75 

16.25 

15.00 

18.25 

18.26 

16.25 

13.76 

15.50 

14.75 

15.50 

12.75 

16.50 

15. 875 
16.50 

16. 876 
17.25 
17.50 
15.00 
15.25 
13. 875 
14.75 
16.00 
16.125 
15.00 
18.50. 
13.75 
14.25 
16.75 
17.60 
14.375 
18.75 
14.50 
16.625 
13.50 
14.50 
15.25 
14.50 
11.625 
16.00 

9.875 
13.25 
16.75 
16.25 
16.50 
17.25 
14.50 
16.00 
1&60 


Bedno- 
tiottof 


after 
rup- 
toie. 


Specific 
gravity 


PereL 
47.19 
43.79 
46.93 
45.37 
44.32 
'  47.96 
32.94 
i  44.05 
1-36.38 
■  44.58 
47.70 
47.96 
47.45 
46.89 
49.48 
46.67 
46.63 
42.45 
46.15 
42.72 
41.91 
41.37 
47.19 
44.32 
47.19 
37.51 
37.51 
38.00 
40.28 
86.19 
35.25 
43.52 
41.10 
40.28 
46.93 
47.96 
35.25 
44.85 
39.18 
38.35 
41.91 
43.52 
46.15 
4a  55 
84.89 
21.46 
87.79 
37.79 
38.52 
34.96 
83.23 
83.81 
22.40 
48.52 
8&85 
88.62 
26.10 
42.99 
9.64 
86.67 
67.22 
48.48 
47.70 
43.52 
40.28 
43.25 
47.96 


Hard- 
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*  Xot  accepted  on  these  results ;  retempered  and  annealed. 
f  Not  accepted  on  these  results ;  reannealed. 
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Inside . 
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Inside . 
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limit 
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P&undt. 
61,000 
67,000 
53,000 
57,000 
63,000 
63,000 
64,000 
67,000 
64,000 
66,000 
58,000 
57,000 
55,000 
57,000 
54,000 
56,000 
55,000 
59,000 
50,000 
59,000 
53,000 
58,000 
60,000 
64.000 
64,000 
61,000 
59,000 
64,000 
62,000 
58,000 
10,000 
1,000 
62, 000 
60,000 
55r000 
53,000 
53,000 
61,000 
60,000 
60,000 
61,000 
55,000 
62,000 
60,000 
59,000 
56,000 
56,000 
55,000 
56,000 
55,000 
55,000 
,56,000 
57,000 
57,000 
58,000 
54,000 
62,000 
54,000 
54,000 
56,  000 
54,  000 
57,000 
59,000 
54,000 
62,000 
61,000 
64,000 
62,000 


Elonga- 
tion per 
inch  un- 
der strain 
at  elastic 
limit. 


.0020750 
.0019625 
.0018500 
.0018500 
.0021750 
. 0021625 
. 0021875 
.0022125 
.0022250 
.0022750 
. 0019375 
. 0019375 
.0018500 
.0019250 
. 0018125 
.0019625 
.  0019125 
.0020750 
.0020375 
. 0020875 
.0018500 
.0020500 
.0021500 
.0021750 
. 0022875 
.  0021375 
.0021125 
.0023375 
.0021375 
.0020750 
.0020875 
. 0021375 
.  0021875 
.0020875 
.0018875 
.0019000 
. 0019125 
.0020750 
.  0020875 
.0020875 
.0021000 
.0019000 
.0020625 
. 0020875 
. 0021125 
.  0020375 
.0019250 
.0019750 
.0019625 
.0018875 
.0018625 
.0019125 
.0019750 
.0019500 
.0019000 
.0018750 
.0018250 
.0018625 
.  0019125 
.0019250 
.0019250 
. 0019500 
.  0019875 
.  0018375 
.0021500 
. 0021375 
.  0022.375 
.0022500 


Tensile 
strength 

per 

square 

inch  of 

original 

section. 


Pounds. 
07,200 


02 

03 

05 

10 

11 

10 

10 

110 

10 

07 

07 

05 

07 

02 

08 

09 

08 

11 

00 

04 

09 

12 

12 

15 

11 

08 

14 

06 

06 

00 

08 

04 

04 

08 

06 

05 

03 

10 

09 

11 

08 

11 

00 

00 

97 

98 

95 

99 

102 

101 

103 

108 

108 

108 

105 

104 

100 

104, 

105, 

102 

110 

111 

108. 

112 

108 

108 

108 


000 
200 
200 
000 
200 
000 
800 
800 
800 
200 
600 
600 
600 
800 
800 
200 
400 
600 
200 
000 
200 
000 
800 
600 
000 
400 
000 
800 
800 
800 
400 
800 
700 
000 
000 
200 
600 
000 
600 
200 
800 
600 
000 
000 
600 
000 
600 
200 
400 
600 
200 
000 
000 
000 
600 
000 
400 
000 
600 
400 
600 
200 
400 
000 
800 
400 
800 


Elon- 
gation 
after 
rup- 
ture. 


PereL 

15.75 

16.00 

15.875 

15. 375 

17.50 

15.50 

14.25 

15.75 

15.25 

12. 75 

10.75 

15. 125 

16.76 

14. 875 

14.125 

13.00 

14.25 

14,875 

14.75 

15.875 

18.25 

16.75 

14.625 

14. 375 

15.25 

14.75 

15.125 

13.125 

16.25 

16.875 

15.75 

17.80 

15.65 

13.275 

14. 375 

14.75 

14.625 

17.75 

15.125 

13.25 

16.25 

14.76 

17.00 

15.76 

18.876 

20.876 

16.75 

18.25 

16.25 

16.875 

15.50 

15.125 

16. 125 

16.626 

18.00 

14.376 

16.75 

18. 875 

18.00 

16.375 

15.  375 

15.25 

17.25 

21.33 

14.76 

16.00 

12.325 


Baduo- 
tlonof 


after 
rap- 
tora. 


Speoific 
gravitj 


PereL 

44.86 
42.72 
41.37 
46.41 
46.16 
40.28 
87.23 
42.72 
39.46 
23.06 
44.32 
42.46 
44.82 
41.91 
33.81 
39.18 
38.90 
39.18 
37.79 
36.26 
38.90 
41.91 
41.37 
44.68 
44.05 
43.02 
87.23 
84.39 
44.05 
43.79 
43.79 
67.01 
41.37 
21. 39 
37.23 
36.94 
34.96 
46.15 
40.83 
87.23 
89.18 
86.26 
41.91 
60.98 
41.64 
47.45 
46.67 
46.97 
45.63 
42.18 
21.15 
48.98 
37.23 
43.62 
46.15 
36.67 
86.94 
35.53 
40.00 
42.99 
42.18 
36.94 
36.38 
36.67 
46.41 
40.28 
60.24 
27.32 


Hard- 
ness. 
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JBflftilto  0/  temiU  teaU  of  tangential  specimens  from  hoops  for  S-inch,  lO-inoh,  and  IS^inoh 

B,  L.  rifles — Continued. 
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C4 
C4 

C4 
C4 
i'. 
c* 
c. 
c. 

c. 
c* 
C4 
c. 
C4 

& 

c. 

& 
& 

Ct 
Ct 
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Breeoh 

or 
miusle. 


Maszle 
.do  .. 
.do  .. 
Breech. 
..do  .. 
..do  .. 
Hassle 
.do  .. 
.do.. 
Breeoh. 
..do  .. 
.  .do  . . 
Muzsl^ 
.  .do  . . 
..do  . . 
Breech, 
.do  .. 
.do  .. 
Muzsle 
.do  .. 
.do  .. 
Breech, 
.do  .. 
.do  .. 
Maszle 
..do  .. 
.  .do  . . 
Breeoh. 
..do  .. 
.  .do . . 
Mnssle 
.do  .. 
.do  .. 
Breech. 
..do  .. 
..do  .. 
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{q 
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1 
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1 
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3' 
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1 
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3 

1 

2 

3 

1 

2 

3 

1 

2 
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Position 

of  epeoi- 

men. 


Outside. 
Middle  . 
Outside. 
Middle . 
Inside  . 
Onteide. 
Inside  .. 
Middle  . 
Inside . . 
Middle  . 
Outside. 
Middle  . 
Inside  . . 
Oatside. 
, . .  .do  . .. 
Inside . . 
Middle  . 
Oatside. 
Middle  . 
Inside . . 
Oatside. 
Middle  . 
Inside  ! . 
Oatnide. 
Inside  .. 
Middle  . 
Oatside. 
Middle  . 
Inside  . . 
Oatside . 
Inside  . . 
Middle  . 
Oatside. 
Middle  . 
Inside . . 
Oatside. 
Middle  . 

, do  . . . 

Oatside. 
Middle  . 
Inside  . . 
Outside. 
Middle  . 
Inside  . . 
Middle  . 
....do  . .. 
— do  . . . 
. . .  .do  . . . 
. .  .do  . . . 
...do  . .. 


Elastio 

limit 

per 

sqnare 

inch  of 

original 

section. 


Pounds. 
63,000 
60.000 
66,000 
69,000 
57,000 
58,000 
56,000 
55,000 
58,000 
56,000 
56,000 
65,000 
55,000 
55,000 
56,000 
57,000 
54.000 
58,000 
55.000 
57,000 
64,000 
50,000 
61,000 
60,000 
64,000 
59,000 
56,000 
54,000 
67,000 
56,000 
58, 000 
55,000 
62,000 
58,000 
65,000 
66,000 
62,000 
59,  (HH) 
62,000 
59,000 
50,000 
58,000 
57,000 
60,000 
60,000 
63,000 
60,000 
61,000 
62,000 
61,000 


Elonga- 
tion per 
inch  un- 
der strain 
at  elastic 
limit. 


Inch. 
.0022000 
.0021250 
.0018625 
.0019750 
.0019250 
.0019875 
.0018500 
.0019125 
.0020000 
. 0019750 
.0020125 
.  0019750 
.0019625 
.0019500 
.0020125 
.0019625 
.0019125 
.0021250 
.  0019875 
.  0020500 
.0022625 
.0020500 
.  0021375 
.0020375 
.0022375 
.0020000 
.0018375 
.0017250 
.  0019125 
. 0018250 
. 0018375 
.  0018875 
.0022250 
. 0020750 
. 0023250 
. 0023750 
. 0022250 
. 0021000 
.  0022125 
. 0020375 
.0020625 
.0019500 
.0019250 
.0021750 
.0020375 
.0022125 
.0020625 
.0017600 
.0021250 
.0020875 


Tensile 
strength 

per 

sqnare 

inch  of 

original 

section. 


Pounds. 
106,800 
106,000 
115,200 
114,400 
113,600 
104,800 
102,400 
102,000 
106,000 
104,000 
108,400 
107,  200 
108, 000 
106,000 

98.800 
100,000 

98,400 
101,600 
101, 200 
102,800 
105,600 
104,600 
106,400 
107.200 
110,400 
106,800 
106,000 
103,200 
107,600 
102,800 
105, 200 
102, 000 
111,  200 
111.200 
114, 800 
115,600 
110,  800 
110.  000 
105,200 
104,000 
105,600 
104,400 
104,000 
106,400 
112,000 
110,800 
108,000 
114,000 
113,600 
114,400 


Elon> 
gation 
after 
rup- 
ture. 


Peret. 

15.625 

15,975 

14.00 

13.76 

13.50 

17.50 

16. 375 

16.75 

15.50 

14.25 

14.75 

15.00 

15.25 

16.00 

18.50 

20.00 

21.50 

18. 375 

17.00 

17.25 

17.00 

16.75 

15.75 

14.50 

14.25 

15.75 

15.75 

17.375 

16.75 

15.75 

10. 75 

17.50 

15.125 

15.50 

10. 875 

14. 375 

13.875 

12.50 

10.50 

18.00 

15.25 

15.25 

16.50 

14.75 

14.50 

16.25 

13.50 

14.50 

15.125 

12.50 


Reduc- 
tion of 
area 
after 
rup- 
ture. 


teret. 

43.79 

41.37 

34.10 

32.65 

32.94 

43.25 

21.77 

40.83 

32.65 

36.67 

38.35 

34.68 

34.68 

39.73 

48.47 

49.99 

47.19 

46.67 

44.85 

49.2:{ 

45.89 

47.71 

46.41 

32.65 

43.25 

43.52 

41.91 

43.25 

46.15 

42.99 

43.79 

41.64 

40.83 

35.25 

40.55 

34. 39 

40.28 

15.96 

46.41 

45. 63 

44.58 

38.02 

40.83 

38.90 

38.62 

41.10 

34.68 

34.10 

39.73 

34.68 


Specific 
gravity. 


Hard- 
ness. 
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EesulU  of  tenHle  teats  of  tangential  epedmene  from  hoope  far  S-inch  and  lO-inoh  B,  X. 

riflee, 

[Length  of  specimen,  3  inches ;  sectional  area,  0.25  square  inch.] 
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Breech  or 
muzzle. 


Muzzle 
...do .. 
Breech 
...do .. 
Muzzle 
. ...do . 
Breech  . 
.  - . do  . . 
Muzzle 
.  ..do .. 
Breech 
...do .. 
Muzzle 
...do .. 
Breech 
...do .. 
Muzzle , 
...do.. 
Breech 
...do.. 
Muzzlu 
...do  . . 
...do  .. 
.  .do.. 


% 

.§ 

o 
o 
p. 

CO 
«M 

o 
u 

% 

■p 


1 
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1 

2 
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2 
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2 

3 

4 

1 

2 

1 
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1 
2 
3 
4 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
3 
4 
3 
4 
1 
2 
1 
2 
3 
4 
8 
4 
1 
2 
3 
4 


Position  of 
specimen. 


Ont«ide 

Middle 

Outside 

Middle 

Outside 

Middle 

Outside 

Middle 

Outside 

Middle 

Outside 

Middle 

. .  -do  .. 

. . .do  .. 

Outside 

Middle 

...do  . . 

..  -do  .. 

.  ..do  .. 

...do  .. 

. .  .do  .. 

...  do  . . 

. .  .do  . . 

. . .do  .. 

...do  .. 

..  .do  .. 

Outride 

Middle 

Outside 

Middle 

Outside 

Middle 

OutHide 

Middle 

Outside 

Middle 

Ont.side 

Middle 

Outside 

Middle 

Outside 

Middle. 

Outride 

Middle - 

Outside 

Middle. 

Otitside 

Middle. 

Outside 

Middle. 

Out.side 

Middle. 

Outside 

Middle. 

Outside 

Middle. 

Outside 

Middle. 

Outside 

Middle. 

Outside 

Middle. 

Outside 

Middle. 


Elastic 
limit  per 
square 
inch  of 
original 
section. 


Potimfff. 
60,000 
54,000 
67.000 
53,000 
58,000 
58,000 
57,000 
53, 000 
59,000 
60,000 
50,000 
54,000 
58,000 
56,000 
60,000 
56,000 
58,000 
55,000 
61,000 
59,  000 
60,000 
57,000 
58,000 
54, 000 
(11,  000 
50.  000 
5.1,  000 
55. 000 
57,000 
55,  000 
64,000 
64,000 
60,000 
62,000 
60,000 
63,000 
56,000 
59,000 
55,000 
58, 000 
68,000 
54,000 
56,000 
57,000 
63,000 
62,000 
61,000 
50,000 
68,000 
73,000 
63,000 
60,000 
65,000 
62,000 
62,000 
58,000 
62,000 
56,000 
54,000 
54,000 
65,000 
59,000 
59,000 
58.000 


Elon^tlon 
per  inch 

under  strain 

at  elastic 

limit. 


Inch. 
.002167 
.  001967 
.002050 
.  001950 
.002117 
.002150 
.  001900 
.001950 


.002033 
.002050 
.002083 
.001900 
.002483 
.001983 
.  001967 
.001850 
.002183 
.002068 
.001983 
.001933 
.002050 
.001900 
. 002283 
. 002183 


. 001983 
.001900 
.002217 
.  002233 
.  002450 
.002250 


.001967 
.002117 
.001850 
.002033 
.002100 
. 001917 
.002083 
.002033 


.002333 
.002583 
.002183 
.002217 


.002217 
.002050 
.002000 
.  001917 
.002250 
.002050 
.  002133 
.001983 


Tensile 
strength 

per 

square 

Inch  of 

original 

section. 


PoundM. 
104,800 
103,200 
109,200 
107. 177 
109,200 
109,200 
109,600 
106,400 
108,800 
112,000 
105,600 
108,400 
106,000 
106,000 
106,400 
100,400 
108,000 
102,000 
115,200 
109,600 
112,000 
104,800 
110,  800 
106,800 
107,600 
106,800 
105.600 
107.200 
104,400 
104,^00 
119.000 
118.000 
113,600 
108,800 
115,200 
116. 400 
109.200 
109,200 
96,400 
98,400 
104,400 
103.200 
102.800 
105,200 
116.000 
115,600 
108,400 
09,200 
115,200 
120,400 
117,600 
116,000 
119,200 
116,400 
114,400 
114,200 
1U,000 
113,200 
U0,400 
108,200 
119,200 
108,400 
>  113,600 
112,000 


Elon- 
gation 
after 
rap- 
tors. 


Per  et. 
17.67 
18.33 
15.33 
15.00 
16.33 
15.83 
17.67 
16.83 
15.33 
14.00 
17.17 
16.33 
16.67 
16.50 
18. 33 
18.33 
16.  .33 
18.00 
15. 33 
16.33 
17.00 
16.17 
16.33 
16.67 
16.67 
17.00 
17.33 
10.50 
16. 3.'} 
17.67 
16.17 
15.33 
16.33 
17.33 
14.33 
14.17 
15.33 
20.67 
16.33 
16.33 
16.00 
17.67 
17.50 
16.33 
14.50 
15.33 
17.60 
19.50 
17.17 
14.00 
16.67 
15.67 
13.67 
14.50 
16.33 
14.00 
17.83 
15.33 
15.00 
15.00 
14.67 
16.50 
15.17 
16.00 


Redae- 
tion  of 
at«aaf- 
terrap- 
tara. 


PtreL 
42.W 
33.52 
43.26 
33.20 
45.89 
37. 7» 
36.10 
29.71 
34.39 
19.05 
4L91 
34.68 
31.78 
26.10 
43.26 
40.65 
40.83 
45.37 
32.66 
39.73 
86.10 
36.38 
86ul0 
87.51 
36.38 
81.19 
46.15 
22.09 
34.10 
28.82 
34.98 
38.35 
39.73 
40.28 
32.65 
34.96 
36.25 
43.52 
4&22 
4432 
34.10 
38.36 
38.62 
36.67 
37.79 
37.23 
42.72 
36.97 
44.33 
36.38 
37.79 
34.68 
33.81 
83.81 
88.90 
83.81 
47.70 
40.66 
43.63 
40.28 
34.88 
8L19 
34.68 
87.33 


*  Xot  accepted  on  these  results ;  reannealed. 

t  Not  accepted  on  these  results ;  retested. 

;^ot  accepted  Of»  tUeoo  resvUU;  U'tcm|>ered  and  annealed* 
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JlesulU  of  tennle  lesia  of  tangential  specimens  from  hoops  for  8-inoh  and  10-invh  B,  L, 

ri/lea— Continued.     . 
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c, 

8 

•23 

c. 

8 

*23 

c. 

8 

23 

c, 

8 

23 

Ot 

8 

23 

c. 

8 

3 

C4 

8 

3 

C4 

8 

5 

c« 

8 

8 

C4 

8 

6 

04 

8 

12 

C4 

8 

12 

C4 

8 

14 

c« 

8 

14 

C4 

8 

16 

C4 

8 

16 

C4 

8 

17 

C4 

8 

17 

C4 

8 

19 

C4 

8 

19 

C4 

8 

22 

C4 

8 

22 

C4 

8 

f« 

c. 

8 

to 

c. 

8 

♦9 

c. 

8 

♦9 

c. 

8 

9 

c. 

8 

9 

c. 

8 

10 

c. 

8 

10 

c. 

8 

12 

c. 

8 

12 

c. 

8 

13 

c. 

8 

13 

c. 

8 

15 

Qi 

B 

15 

c 

8 

17 

c. 

8 

17 

c, 

8 

22 

c, 

8 

22 

c. 

8 

23 

1 

8 

23 

8 

24 

8 

24 

10 
10 

♦2 
•2 

}? 

Breeoh  or 
.  muxsle. 


Breech 
— do  .. 
Muesle 
— do  . . 
Breech 

do . . 

Mnxzlo 
, ...  do  . . 
Brooch 
— do  .. 
Muzzle 
—  do  .  - 
Breech 
— do . . 
MoEzle 
— do . . 
Breech 
— do .. 
Mazzle 
— do .. 
Breech 
— do  .. 
Muzzle 
— do .. 
Breech. 

Muzzle 
...do .. 


s 
& 

o 

I 


1 

2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
3 
4 
3 
4 
1 
2 
1 
2 
3 
4 
3 
3 
4 
1 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
3 
4 
6 
6 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 


PoBition  of 
ipeclmen. 


Outside. 
Mid(Ue.. 
Outside . 
Middle.. 
Outside . 
Middle.. 
Outside . 
Middle.. 
Outside . 
Middle.. 
Outside . 
Middle.. 
Outside . 
Middle.. 
...do  ... 
. .  .do  . . . 
...do  ... 
. .  .do  . . . 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
. .  .do  . . . 
Outside . 
Middle.. 
. . . do  — 
...do  ... 
. .  .do  . .  4 
Outside:. 
Middle  . 
Outside . 
Middle  . 
. .  .do  . . . 
...do  ... 
. ..do  ... 
...do  .. . 
...do  ... 
...do  ... 
.  ..do  — 
...  do  . . 
OutAide . 
Middle.. 
...do  ... 
...do  ... 
. .  .do  . . . 
...do  ... 
...do  ... 
...  do  . . . 
Outside. 
Middle  . 
Outside. 
Middle  . 
Outside. 
Middle.. 
...do  ... 
...do  .. . 
...do  ... 
...do... 
. ..do  .. . 
...do  ... 
...do  ... 
...do  ... 
...do  ... 
...do  ... 


Elastic 

limit  per 

square 

iuch  of 

oris;inal 

Bection. 


Pound*. 
59.000 
57 


I 


63 
58 
02 
59 
65 
59 
34 
59 
57 
53 
55 
51 
57 
61 
58 
53 
54 
52 
53 
56 
58 
55 
58 
57 
56 
57 
59 
62 
60 
62 
63 
57 
60 
64 
55 
54 
59 
56 
61 
61 
59 
59 
56 
51 
59 
60 
61 
60 
57 
57 
56 
53 
58 
60 
61 
61 
63 
57 
58 
57 
62 
56 
57 
51 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
880 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


EloBzatioD 
permch 

under  strain 

at  elastic 

limit. 


IneK. 
.002067 
.002017 
.002183 
.002083 
.002200 
.002133 
.002283 
.002100 
.002267 
.002100 


.001983 
.002117 
.002017 
.001800 


.002000 
.  001767 
.002167 
.002067 
.002033 
.002067 
.003100 
.  002300 
.002117 
.002217 
.002183 
.  001017 
.002100 
.002283 
,  001867 
.001900 
.002033 
.  001933 
.002200 
.002067 


.001917 
.002033 
.002133 
.002200 
.001983 
.001983 
.002033 
.  001867 
.001983 
.002050 
.002033 
.002100 
.002117 
.001867 
.001950 
.001933 
.002083 
.001817 


Tensile 

J' 

strength 

Elon- 

Reduc- 

per 

gation 

tion  of 

square 

after 

area  af- 

inch of 

rup- 

ter rup- 

original 
section. 

ture. 

ture. 

POUTldt. 

Pertsi. 

PereL 

111,200 

14.33 

32.36 

113, 600 

16.33 

37.61 

114,000 

15.66 

40.28 

111,200 

14.67 

25.18 

110,000 

18.67 

42.18 

109,600 

17.17 

41.37 

111,600 

15.83 

4L91 

112,800 

15.67 

31.19 

118,400 

14.67 

87.23 

108,000 

17.00 

39.73 

102.400 

18.50 

42.99 

103,200 

18.17 

38.90 

102,000 

7.83 

8.64 

95,600 

18.50 

32.07 

111,600 

14.00 

34.68 

101,600 

18.83 

44.32 

100.400 

15.00 

19.65 

101,200 

18.83 

42.99 

98,800 

19.67 

42.99 

97,600 

20.83 

38.35 

104,000 

18.83 

40.55 

102,000 

18.33 

4^152 

106,000 

15.33 

30.94 

103, 200 

16.50 

41.91 

106,800 

16.33 

40.20 

104,000 

18.67 

41.64 

104,000 

17.33 

40.00 

110, 400 

15.17 

33.23 

110,800 

15.33 

36.94 

115.200 

12.67 

19.66 

110,400 

16.60 

38.62 

112, 800 

17.50 

38.90 

105,600 

17.17 

40.55 

104,800 

17.83 

40.55 

110,400 

18.00 

39.73 

114,800 

10.33 

37.23 

98,400 

17.00 

35.82 

101,600 

16.00 

37.51 

110,400 

16.33 

34.39 

110, 000 

16.67 

36.94 

110.000 

17.33 

41.10 

112,000 

17.00 

36.38 

109,600 

15.00 

31.49 

108, 400 

13.67 

21.14 

103, 200 

17.83 

38.90 

103, 200 

16.00 

27.92 

110.000 

18.00 

40.28 

111,600 

18.33 

42.72 

112,000 

15.50 

38.35 

109,000 

16.50 

40.55 

106,400 

16.83 

40.23 

108,000 

17.60 

44.05 

104,400 

17.60 

39.45 

102,400 

17.83 

42.72 

104,400 

16.67 

40.00 

103,200 

20.33 

41.91 

•105,200 

20.50 

42.99 

108,400 

20.00 

40.00 

116,200 

16.50 

39.45 

110,800 

18.00 

41.10 

104,400 

18.00 

44.05 

105,600 

17.67 

42.72 

104,400 

18.33 

40.83 

102,400 

17.33 

43.79 

106,800 

18.33 

39.73 

00,400 

20.00 

42.72 

*  Kot  aooepted  on  these  results ;  retempered  and  annealed, 
f  Not  accepted  on  these  resnlte;  reannealed. 
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Eeaults  of  tensile  tests  of  tangential  epeoifnem  from  hoops  for  8-inch  and  lO-ineh  B,  L, 

rifles — Continued. 


o 


10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 


o 
o 


I 


•2 
"2 
2 
2 
2 
2 
3 
8 
4 
4 
4 
4 
0 
0 
0 
0 
0 
0 
0 
0 
3 
3 
3 
3 


s 


9 
9 
9 
9 
20 
20 
20 
20 
23 
23 
23 
23 
23 
23 
12 
f2 
t2 
t2 
*2 
*2 
•2 
♦2 
2 
2 
2 
2 
*2 
*2 
•2 
♦2 


Ci 
C. 

c. 
c. 
c. 
c« 
(k 

Ci 

c. 
c« 

Gt 
C« 
Ct 
Gt 
Ct 
C« 
Ct 
Ct 
Ct 
Ct 
Ct 
Ct 
Ct 
Ct 
Ct 
Ct 
Ct 

c. 

Ct 

c. 

Ct 

c. 

Ct 
Ct 
Ct 

c. 

Ct 
Ct 
Ct 
Ct 

c. 

Ct 
Ct 

c. 
c. 

Ct 
Ct 

c« 
c. 

8: 

I 

c» 

I 

Cr 


Breech  or 
iDnzzle. 


Breech. 
. . '  do  . . 
Muzzle 
...  do  . . 
Breech. 
...do.. 
...do  .. 
...do.. 
Muzzle . 
— do  .. 
Breech. 
...do  .. 
Mnzzle . 

. .  do 

Breech  , 
..do  — 
Muzzle  . 
..do  — 
Breech  . 
..  .do  ... 
Muzzle  , 
. .  .do  . . , 
Breech. 
...do  ... 
Mnzzle  . 
...do  ... 
Breech.. 
. .  .do  . . . 
Mnzzle  . 
. ..do  ... 
Breech . , 
...do  ... 
Muzzle  . 
..  .do  . .. 
Breech.. 
. .  .do  . . . 
Muzzle  . 
. .  .do  . . . 
Breech.. 
...do  ... 
Muzzle  . 
. .  .do  . . . 
Breech.. 
...do  ... 
Mnzzle  . 
...do  ... 
...do  ... 
...do  ... 
Breech . . 
...do... 
Mnzzle  . 
...do  ... 
Breech.. 
...do  ... 
Muzzle  . 
...do  ... 
Breech.. 
...do  ... 
Mnzzle  . 
...do  ... 
Breech.. 
...do  ... 
Muzzle  . 
...do  ... 
Bff  et*h . . 
...do  ... 


0) 


o 

OB 

o 


1 

2 

3 
4 
3 
4 
1 
2 
1 
2 
1 
2 

1 
2 
3 
4 
3 
4 
1 
2 
1 
2 
1 
2 
1 
2 
3 
4 
3 
4 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
3 
4 
1 
2 
1 
2 
1 
2 
3 
4 
3 
4 
5 
6 
5 
6 
1 
2 
1 
2 


Position  of 
specimen. 


Middle 

...do 

...do 

...do 

...do 

...  do 

.  ..do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Outside.... 
Middle 

. .  .do 

...do 

..  .do 

...do 

...do 

Ont#iide 

Middle 

. .  .do •. . 

— do 

...do 

.  ..do 

. .  .do 

...do 

...do 

...do 

...do 

. .  .do 

— do 

. .  .do* ...... 

. .  .do* ...... 

.  ..do 

...do 

...do 

...do 

...do...«... 

...do 

...do 

...do 

...do 

...do 

— do 

OnlHide 

Middle 

Outside 

Middle 

..  .do....... 

...do 

.  ..do. ...... 

...do 

do 

...do 

...do 

...do 

...do 

...do 

...do 


Elmttic 
limit  per 
square 
inch  of 
original 
seclioD. 


Poundi. 
60,000 
57,000 
59.  (HH) 
59,000 
57,000 
59,000 
57,000 
59. 000 
61,000 
54,000 
60,000 
56,000 

-50,ooa 

—45, 000 
68, 000 
57,000 
58,000 
60,000 
58,000 
60,000 
54,000 
54,000 
60,000 
55,000 
58, 000 
03,000 
62,000 
61,000 
66,000 
58«000 
58,000 
58,000 
56,000 
58.000 

.56.000 
55,000 
52,000 
54,000 
54,000 
56,000 
56,000 
52,000 
56,000 
56,000 
56,000 
56,000 
60,000 
58,000 
60,000 
50,000 
63,000 
53.000 
62.000 
57,000 
52,000 
50,000 
61,000 
65,000 
66,000 
67,000 
67,000 
57,000 
64,000 
61,000 
57,000 
57.000 


Elongation 
per  inch 

nnderstrair 

at  elastic 

limit. 


Inch. 


.002033 
.  0020.'i3 
.001883 
.002117 
.002000 
.002100 
.002050 
.001833 
.002000 
.001883 


.002050 
.002083 
.001967 
.002100 
.001800 
.001900 
.002083 
.001067 


.001983 
.  001950 
.001950 
.001983 
.002350 
.002017 
.002033 
.001933 
.001750 
.001817 
.  001950 
.001850 
.002083 
.001983 
.002060 
.002067 
.001067 
.002000 
.002100 
.002000 
.  002117 
.002117 


.001800 
.001900 
.001883 
.001917 


Tensile 
strength 

per 

square 

inch  of 

original 

section. 


Pound*. 
106,000 
106.000 
110,800 
:  13, 200 
104,400 
i08, 400 
108,400 
109,200 
110,800 
106,800 
110,400 
108,000 
94,400 
92,000 
103,600 
101,200 
103.200 
106,600 
no,  800 
114,000 
104,000 
106,000 
99,200 
96,400 
no,  400 
114.800 
114,400 
114, 800 
106,000 
111,200 
110,400 
109.600 
108,000 
110, 400 
107,600 
103,200 
08,800 
102,000 
103,600 
105,200 
106,400 
101,600 
105,600 
102,400 
112,800 
106,800 
114,400 
112,000 
112,400 
109,600 
112,400 
i»,400 
109,600 
103,600 
96,400 
97,000 
97,200 
101,600 
104.000 
106,200 
106,800 
102,000 
08,800 
98,200 
98,000 
103,200 


Elon- 
gation 
after 
mp- 
toro. 


Peret. 
19.33 
16.83 
16.50 
16.00 

lass 

18.83 
17.67 
15.07 
15.83 
15.07 
14.07 
18.00 
20.07 
20.00 
10.33 
19.83 
16.33 
17.83 
18.00 
17.17 
16.17 
19.67 
17.00 
18.50 
16.00 
13.60 
16.33 
14.33 
16.67 
17.00 
18.00 
15.33 
18.17 
17.83 
16.33 
18.33 
18. 33 
17.00 
17.67 
15.00 
15.67 
18.67 
17.33 
16.17 
14.00 
16.00 
14.60 
15.00 
14.07 
10.07 
16.00 
19.83 

iae7 

17.07 
19.07 
19.83 
2La8 
17.50 
16.88 
19.83 
16.33 
19.00 
18.07 
23.38 
19.83 
21.83 


Beduc- 
tion  of 
area  af- 
ter nip- 
toxe. 


Pwd. 
88.90 
38.90 
^.00 
34.39 
42.99 
38.02 
36.94 
35.82 
30.07 
80.01 
21.46 
33.62 
39.18 
40.83 
44.85 
44.68 
29.12 
36.82 
38.07 
30.07 
30.01 
42.99 
38.02 
38.07 
40.56 
32.94 
35.82 
36.82 
37.23 
39.73 
38w02 
40.28 
39.73 
3&35 
38.00 
38.00 
41.04 
37.61 
24.88 
34.89 
27.02 
30.07 
31.49 
83.83 
22.09 
35.82 
24.88 
25.16 
36.10 
36.94 
30.07 
39.73 
1L28 
39.73 
42.46 
43.16 
44. 3S 
80.90 
iLOl 
86. 8S 
80.18 
42.00 
41.37 
39.18 
46.37 
42.45 


*  Not  accepted  on  tlie.He  results;  retempered  and  annealed, 
t  Nut  accepted  un  theae  results;  reannealed. 
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BcBulU  of  tensile  tests  of  tangential  specimens  from  hoops  for  8-inch  and  iO-inch  B,  L, 

rifles — Continued. 


10 

10 

10 

10 

10 

10 

10 

10 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 


8 
8 
8 


8 
8 
8 
8 


8 
8 
8 
8 
8 
8 


0. 


2 
2 
2 
2 

4 
4 
4 
4 
♦6 

6 

8 

*9 

*» 

9 

9 

♦10 

•10 


8  'lO 

8  *10 

8  10 

8  10 

8  M3 

8  *i3 


13 

13 

♦14 


8  *U 

8  I  14 

8  !  14 

8  *17 

8  1*17 


17 
17 
18 
18 


8    ^21 
8    *21 


21 
21 
22 
22 
24 
84 


8 


I 


I 
I 

Bu 
Ba 
Ba 
Ba 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Ba 
Bu 
Ba 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Bu 
Ba 
Bu 
Bu 
Bu 
Bu 
Ba 
Bu 
Bo 
Ba 


Breech  or 
muzzle. 


Muz/ile 
...do  . . 
Bn«erli. 
...do  . . 
Mu2zle 
. .  .do  . . 
Breei-h 
...do  .. 


d 

a 

I 


o 
u 


3 
4 

3. 

4 

1 

2 

1 

2 

1 

2 

3 

4 

1 

2 

3 

4 

1 

2 

3 

4 

5 

6 

1 

3 

4 
3 
4 
5 
6 
1 

a' 

3 

4 

1 
o 

1 
2 
3 
4 
1 
2 
1 
2 


Position  of 
specimen. 


Middle 

do  ... 

....do... 

do  ... 

....do  ... 

do  . . . 

do  ... 

do  . . . 

Outside. 

Middle  . 

Outside. 

Middle  . 

Outoide. 

Middle  . 

Oatoide. 

Middle  . 

Outside. 

Middle  . 

Outside. 

Middle  . 

Outside. 

Middle  . 

Oulside. 

Middle  . 

Outside. 

Middle  . 

Oatside. 

Middle  . 
. . .  .do  . . . 
do  . . . 

Outside. 

Middle  . 
— do  . .  - 
. ...do  ... 

do  . .. 

do  . . . 

•...do  ... 

do  . . . 

do  . . . 

. . .  .do  . . . 

do  , . . 

. . .  .do  . . . 

do  . . . 

....do  ... 


Elastic 
limit  per 
square 
inch  of 
orieinal 
seotion. 


Pounds. 
55,000 
55,000 
56,000 
53,000 
57,00l» 
55,000 
54,000 
57,000 
64,000 
59.000 
54,000 
54,000 
60, 000 
58,000 
57,000 
56,000 
59,000 
72,000 
58,000 
56,000 
59,000 
56,000 
58.000 
68,000 
58. 000 
50,000 
56, 000 
52, 000 
55.000 
56,000 
58,000 
51,000 
55.0i)0 
57,000 
69, 000 
59,000 
61,000 
57,000 
55,000 
56,000 
55,000 
55,000 
55,000 
54,000 


Elongation 
per  inch. 

under 

strain  at 

elastic 

limit. 


.(M»L>l."»U 
. 002000 


.  0021.'>0 
. 002050 


.001907 
.  002050 
.001917 
.001983 
.001850 
.001833 


Inch. 

. 001967 

.  001933 

.002017 

.001883 

.001917 

.001733 

.001750 

.001900 


.001817 
.001967 


.001917 
.002000 


.002017 
.001850 


.0018S:{ 
.002000 
.001907 
.  001967 


Tensile 
strength 

per 
square 
inch  of 
original 
section. 


Poundt 
110,000 
107 


107 
104 
100 
98 
98 
98 
110 
107 
102 
102 
108 
104 
102 
101 
110 
110 
104 
101 
109 
102 
106 
110 
106 
104 
103 
97 
100 
100 
104 
95, 
101 
106 
108 
106 
110 
107 
110 
110 
100 
104 
104 
103 


600 
600 
400 
000 

400 
400 
400 
000 
600 
000 
800 
400 
000 
000 
200 
400 
800 
400 
200 
200 
800 
800 
000 
000 
800 
200 
200 
400 
000 
000 
200 
000 
000 
400 
000 
000 
600 
000 
000 
000 
000 
800 
600 


Elon- 
gation 
aft4ir 
rup- 
ture. 


Peret. 
16.67 
17.33 
17.83 
18.17 
20.00 
21.83 
20.00 
23.33 
26.10 
12.33 
16.17 
16.17 
11.67 

8.33 
13.67 
18.50 
11.00 
13.33 

7.66 
15.67 
17.00 
18.17 
11.83 
14.33 
15.50 
15.00 
17.33 
19.00 
17.83 
17.67 
15.33 
19.67 
16.67 
17.83 
17.33 
17.83 
13. 67 
18.67 

15.  aj 

13.83 
18.33 
18.00 
16.67 
18.00 


Reduc- 
tion of 
area  af- 
ter rup- 
tui*o. 


Peret. 
33.62 
37.61 
36.38 
38.07 
43.62 
45.37 
44.58 
47.70 
26.10 
20.18 
21.46 
35.25 
17.32 
11.76 
20.84 
41.37 
24.57 
27.62 
11.00 
34.39 
40.55 
37.79 
21.77 
35.25 
26.41 
27.62 
38.07 
45.89 
44.05 
41.91 
40.55 
42.45 
39.45 
30.01 
39. 18 
35.82 
19.96 
42.99 
36.10 
31.19 
31.49 
42.72 
41.64 
43.52 


*Kot  accepted  on  these  resolts}  retempered  and  annealed. 
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HEPOUT  OF  THE  CHIEF  OF  OEDNANCE* 


BeaulU  of  tensile  tests  of  tangential  specimens  from  hreech-mechanism  forgings  for  S-inck^ 

lOAnch,  and  Ig-ineh  B,  L.  rifles, 

[liongth  of  epedmen,  8  inohee ;  sectional  area,  0.25  sqaare  inch.] 


• 

n 

& 

V4 

o 

-• 

1 

^ 

o 

8 

^ 

*7 

8 

*7 

8 

*7 

8 

*7 

8 

7 

8 

7 

8 

*9 

8 

♦9 

8 

9 

8 

9 

8 

*11 

8 

*11 

8 

11 

8 

11 

8 

12 

8 

.     12 

8 

U 

8 

14 

8 

tie 

8 

tie 

8 

*ie 

8 

*16 

8 

*ie 

8 

♦le 

8 

16 

8 

16 

8 

19 

8 

19 

8 

21 

8 

21 

8 

22 

8 

22 

8 

U 

8 

24 

10 

2 

10 

2 

12 

2 

12 

2 

8 

4 

8 

4 

8 

8 

8 

8 

8 

9 

8 

9 

8 

11 

8 

11 

8 

15 

8 

15 

8 

17 

8 

17 

8 

19 

8 

19 

8 

20 

8 

20 

8 

*2l 

8 

*21 

8 

21 

8 

21 

8 

23 

8 

23 

12 

2 

12 

2 

8 

*2 

8 

*2 

Nature  of 
piece  tested. 


Breechblock 

...  -do 

.  ...do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.  — do 

do 

do 

....do 

do 

do 

. . .  .do 

do 

do 

do 

SpiiuUe 

. . .  .do 

do 

do 

do 

do 

. . .  .do 

do 

do 

do 

do 

do 

do 

. . .  .do 

do 

do 

. . .  .do 

do 

do 

. ..  .do 

do 

do 

do 

do 

(rOH-checIc  .. 

Cups    


& 

o 

I 

6 

9 
J25 


1 

2 

a 

4 
5 
6 
1 
2 

a 

4 

1 

2 

3 

4 

1 

2 

1 

2 

1 

2 

3 

4 

5 

6 

7 

8 

1 

2 

1 
») 

1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
5 

e 

1 

2 
1 
2 
3 
4 
1 
2 
1 
2 
1 
2 
3 
4 
1 
2 
1 
2 
5 
6 


Position  of 
specimen. 


Outride . 
Middle.. 
Outride . 
Middle.. 
()ut8ide . 
Middle.. 
Outside . 
Middle.. 
Outtnide . 
Middle. . 
Oiitaide . 
Middle.. 
Outside . 
Middle.. 
Outside . 
Middle.. 
Out. side. 
Middle. . 
Outside . 
MiddUv. 
Outside . 
Middle.. 
Outside . 
Middle.. 
Outside . 
Middle. 
Outside . 
Middle.. 
Outside. 
Middle.. 
Outride . 
Middle.. 
Out««ide . 
Middle.. 
Outside . 
Middle., 
Outside. 
Middle.. 
Outside . 
Middle.. 
Outside . 
Middle.. 
Outside . 
Middle.. 
Outnide. 
Middle.. 
Otit«ide. 
Middle.. 
Outside . 
Middle.. 
Outside . 
Middle.. 
Outside . 
Middle.. 
Outside. 
Middle.. 
Outside. 
Middle.. 
Outside . 
Middle.. 
Outside . 
Middle.. 
Out«ide . 
Middle.. 


BhiMtiu 
limit  per 
square 
inch  of 
original 
section. 


50,000 
—46,000 
-46,  OJO 
46,000 
50,000 
44,000 
46, 0'JO 
-46, 000 
49,000 
46,000 
54,000 
52,000 
52,000 
50,000 
51,000 
40.000 
51,000 
51,000 
58,000 
5.3,000 
55,000 
48,000 
59,000 
54, 000 
54,000 
53,000 
50,000 
48,000 
52,000 
51,000 
50,000 
48,000 
49,000 
49,000 
50,000 
49,000 
5'AOOO 
47,000 
53,000 
53;  000 
55,000 
51,000 
51,000 
47, 000 
53.000 
A%  000 
5.'{,  000 
50,000 
53,  OH) 
53,  (K)0 
51,000 
46,000 
51,000 
49,000 
51,000 
49, 000 
51,000 
49.000 
51.000 
50,000 
55,  000 
50,000 
70.000 
-60,000 


Klongatiou 
per  inch 

under 
strain  at 

elastic 

limit. 


Inch, 


.001667 


. 001767 
.  001417 


.001773 
.001733 
.  001817 
.001733 
.001783 
.  001783 


t'-' 


.001883 
.001850 
.001600 
.001633 
. 001717 
.  001717 
.001850 
.  OOl.'iOO 
.001700 
.001717 
.001750 
.001733 
.  001767 
.001650 
. 001817 
. 001800 
.  001917 
.001760 
.001850 
.  0016.33 
.  001883 
.001700 

.  001807 
.  001817 
.  0j18:« 
.  04)1767 
.  001817 
.001633 
.  001917 
.001817 


.001750 
.001667 
.  001750 
. 001800 
.001983 
.001967 


Tensile 
strength 

Elon- 

Redac- 
tion 

per 
square 

gation 
after 

in  are* 
after 

inch  of 

rup- 

original 
section. 

ture. 

rap- 
tnitt. 

Foundt, 

Psrcf. 

P^r  «(. 

97,200 

18.33 

4La7 

91,200 

16.17 

24.07 

94,000 

16.00 

37.51 

9i,eoo 

17.67 

8L49 

07,200 

18.33 

43.26 

90,400 

17.33 

37.83 

87,600 

20.00 

4L10 

85,600 

21.33 

89.45 

94,800 

18.33 

43.52 

92,400 

18.83 

40.83 

104,000 

16.67 

36.94 

101,200 

13.67 

24.96 

100,400 

13.67 

23.M 

99,200 

16.83 

38.38 

92,400 

20.00 

46.37 

90,400 

22.00 

42.99 

93,400 

19.83 

43.26 

90,800 

19.17 

3.3.81 

102,400 

10.00 

12.  UU 

101,200 

9.33 

11.32 

96,200 

17.67 

44.58 

95,600 

12.67 

24.26 

102,400 

12.33 

44.58 

99,200 

15.33 

31.49 

05,600 

17.67 

36.38 

05,600 

15.83 

17.56 

96,800 

21.33 

45.83 

95,200 

16.67 

16.60 

07,200 

18.00 

37.61 

92,800 

17.00 

28.82 

92,000 

19.33 

47.10 

88,800 

19.33 

46.80 

89,600 

23.67 

48.72 

92,000 

16.33 

26.10 

00,800 

19.00 

42.99 

06,200 

16.83 

21.77 

88,400 

20.17 

44.86 

66,800 

16.33 

23.80 

00,000 

20.67 

82.94 

66,800 

18.00 

23.95 

00,000 

20.50 

85t82 

00,000 

20.88 

44.05 

05,200 

17.83 

44.85 

00,000 

18.88 

46.67 

08,800 

19.00 

84.08 

92,800 

10.17 

84.06 

100,000 

17.00 

89.18 

06,800 

18.38 

88.62 

94,400 

18.88 

45.11 

94,400 

20.00 

40.83 

00,200 

16.50 

28.62 

06,000 

20.33 

36.25 

102,400 

16.17 

34.96 

00,200 

15.  «7 

20. 4» 

00,600 

16.  W 

88.28. 

08,400 

13.88 

19.91 

05,200 

18.  S 

42.18 

03,200 

18.60 

40.88 

02,800 

18.07 

86.67 

08.800 

18.83 

20.42 

03,600 

10.00 

44.05 

02,000 

17.67 

40.88 

130,400 

n.e7 

19.80 

118,000 

18.00 

85.49 

*  If  ot  acccpteil  on  tbese  results ;  retempered  and  anneaiiidi 
t  Not  accepted  on  these  results ;  reannealed. 
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B€9»lt9  of  tensile  tests  of  tangential  specimens  from  hreech-mechanism  forgings  for  S-inch, 

10-inoh,  and  l£-4noh  B.  L,  rifiea — Continued. 


• 

fl 

e, 

^ 

o 

^« 

u 

1 

^ 

§ 

^ 

^ 

8 

2 

8 

8 

8 

8 

8 

8 

U 

8 

U 

8 

•13 

8 

*13 

8 

♦18 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

10 

10 

10 

10 

12 

12 

12 

12 


♦13 

*13 

•18 

13 

13 

16 

16 

18 

18 

20 

20 

22 

22 

2 

2 

4 

4 

2 

2 

4 

4 


Nature  of 
piece  tested. 


Cnpe  — 
— do 

...do 

...do 

do 

...do 

do 

— do 

...do 

— do 

— do 

— do 

....do 

....do 

do 

do 

....do 

....do 

do 

...do 

...do 

— do 

do 

— do 

— do 

— do 

do 

— do 

Gas -check 

Cups 

....do 

....do 


7 
8 
1 
2 
1 
2 
1 
2 
1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 


Position  of 
speciineD. 


Ontside 
Middle. 
Ontside 
Middle. 
Ontside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outoide 
Middle. 
. . .  .do  . . 
Outside 
— do  . . 
Middle. 
Ontside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 
Outside 
Middle. 


Elastic 
limit  per 

square 

inch  of 
original 

section. 


Foundt. 
80,000 
72,000 
75,000 
77,000 
73,000 
70,000 
05,000 
M,000 
71,000 

-70,000 
76,000 

-70,000 
70,000 

-70,000 
83,000 
77,000 
94,000 
05,000 
80,000 
93,000 
101,000 
90,000 
96,000 
89,000 
77,000 
82,000 
95,000 
90,000 
84,000 
78,000 
82,000 
80,000 


Elongation 
per  mob 

under 
strain  at 

elastic 

limit. 


Inch. 
.002788 
.002407 
.002017 
.002783 
.002533 


.003417 
.003283 


.002850 
.002583 
.008300 
.003233 
.003233 
.003383 
.003417 
.003400 
.003283 
.003200 
.002700 
.002707 
.003167 
.003033 
.002900 
.002800 
.002707 
.002683 


Tensile 
atrenipth 

per 

square 

inch  of 

oriffinid 

section. 


P<nmds. 
145,200 
138,000 
140,800 
146,000 
121,600 
120,800 
168,800 
167,200 
142,000 
132,000 
134,400 
126,800 
123,200 
128.400 
154,000 
152.400 
155,800 
150,200 
157,600 
150,200 
170,000 
162, 400 
163,200- 
160,600 
142,400 
150,400 
160,000 
150,200 
150,400 
150,800 
154,400 
156,000 


Elon- 
gation 
after 
rup- 
tnr^. 


F»r  ct. 
1L17 
10.00 
11.00 
10.00 
16.07 
16.67 
ILOO 

9.917 
1L83 
12.33 
12.00 
12.83 
15.83 
14.83 
10.67 
10.60 
12.00 
12.00 
10.83 
10.00 
10.83 
10.33 
ILOO 
11.00 
11.33 
12.00 
10.83 
10.83 
12.33 
11.83 
10.83 

9.67 


Beduc- 
tion 

in  area 
after 
rup- 
ture. 


Per  et. 
29.42 
25.49 
83.81 
27.92 
45.63 
41.91 
23.64 
25.80 
22.40 
26.41 
86.04 
37.79 
40.28 
86.82 
35.25 
32.36 
29.12 
28.52 
2&10 
25.18 
28.52 
25.18 
22.40 
25.18 
20.54 
25.49 
16.60 
21.77 
29.71 
26.10 
25.80 
22.40 


•  ITot  accepted  on  these  results ;  retempered  and  annealed. 


378 


REPORT  OP  THE  CHIEF  OF  ORDNANCE. 


Besulta  4>f  tensile  tests  of  longitudinal  specimens  from  hreedh-mechanism  forgings  for 

8'inch,  lO'inch,  and  12-%neh  B.  L,  rifles, 

[Length  of  ipeoimeiif  3  inohes;  aeotional  area,  0.25  aquare  inch.] 


-a 


8 

8 

8 

8 

8 

8 

10 

10 

10 

10 

10 

10 

10 

10 

12 

8 

8 

8 

8 

8 

8 

10 

10 

10 

10 

10 

10 

10 

10 

13 

12 

10 

10 

12 


•12 

12 

16 

20 

22 

24 

2 

6 

8 

11 

U 

17 

20 

28 

7 

12 

•18 
18 
16 
21 
24 

4 

7 
10 
12 
16 
19 
22 
24 

4 
14 

8 
10 

8 


.  Katiir»of 
pleee  tested. 


Hinge  pin 
— do ... 
....do ... 
....do ... 
^...do ... 
....do ... 
. .. .do ... 
....do ... 
....do ... 
....do ... 

■  •  •  «^aV  •  •  • 

.'...do  r.. 
....do ... 
....do . .. 
....do ... 
Translating 

roller. 

.do 


....  do  . .  •  < 

....do«... 

....do .... 

....do  .... 

....do ... 

do .... 

....do ... 

....do ... 

do.... 

....do  ... 

do  ... 

... .do  . .. 

. ...do  ... 

...  do  . . . 

Securing  ] 

ilu. 

do  . .. 

do  ... 

I 


Position  of 
specimen. 


Elastic 
limit  per 
square 
inch  of 
original 
section. 


1 

Middle.. 

2 

....do .... 

— do  — 

— do  — 

. . . .do  .... 

...  .do .... 

do  — 

— do  — 

do .... 

do  — 

. . . .do  .... 

....do .... 

...do.... 

do  — 

do  .... 

....do.... 

. ...do  .... 

. . . .  do  .... 

. . . .  do  .... 

. . . .do  .... 

. .'..do  .... 

. . . .do  .... 

. ...do  .... 

....do .... 

do ... 

do.... 

. ...do .... 

. . .  .do  .... 

. . .  .do  .... 

do 

....do  .... 

. do  .... 

do  ... 

. ...do  ... 

Pounds. 

-46,000 
62,000 
52,000 
60,000 
49,000 
54,000 
.51,000 
51,000 
59,000 
52,000 
50,000 
63,000 
63,000 
60,000 
56,000 
49,000 

-40,000 
52,000 
54,000 
55,000 
51,000 
49,000 
50,000 
51,000 
53,000 
52,000 
40,000 
52,000 
54,000 
64,000 
57,000 
98,000 
92,000 
89,000 


Elongation 
per  inch 

under 

strain  at 

elastic 

limit. 


Inch, 


.001888 
.001788 
.001650 
.001717 
.001817 
.001750 
.001900 
.002438 
.001750 
.001717 
.002038 
.002267 
.002188 
.002017 
.001567 


.001800 
.001867 
.001883 
.001833 
.001733 
.001667 
.001817 
.001800 
.001800 
.001633 
.001817 
.002000 
.001833 
.001983 
.003163 
.003050 
.008183 


Tensile 

ron- 

strength 

Elon- 

trac- 

per 

gation 

tion  in 

square 

after 

area 

inch  of 

rup- 

after 

original 
section. 

ture. 

nip- 
tvreii 

Pounds. 

Peret. 

PereL 

81.600 

26.50 

64.64 

93,200 

21.00 

66w86 

94,000 

23.33 

66.60 

04,800 

21.33 

58.68 

92,800 

18.33 

61.48 

94,000 

19.83 

64.16 

97,800 

14.88 

4L01 

97,600 

17.17 

42.00 

100,800 

17.50 

46.16 

99,600 

16.00 

41.10 

98,400 

15.00 

88.07 

99,200 

18.00 

44.68 

104,400 

20.17 

62.22 

101,600 

20.00 

6L7S 

91,600 

17.67 

40.00 

96,600 

20.00 

60. 78 

78,400 

27.50 

67.22 

96,000 

2U00 

61.73 

96,000 

21.67 

63.68 

98,800 

18.67 

49.23 

96,000 

20.00 

50.24 

77,200 

27.33 

60.98 

78,000 

25.67 

60.86 

80,406 

26.00 

61.29 

80,000 

26^00 

61.63 

80,000 

26.83 

60.41 

80,000 

26.88 

60.61 

70,600 

26.60 

68w6D 

83,000 

24.88 

60.28 

96,000 

20.00 

50.78 

98,000 

20.67 

62.48 

166,800 

.  12.33 

81.18 

160,400 

12.67 

32.04 

168,000 

12.67 

36.04 

*Nut  accepted  on  these  results ;  rstempered  and  annealed. 
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Forgingsfor  SJi-inch  B.  L.  Hfle  {Driggs-Schroeder  breech  mechanism). 

At  the  date  of  last  report  the  tube  and  breechblock  required  under 
this  contilkct  had  been  delivered  and  their  physical  qualities  were  re- 
I>orted.  The  contractors  had  considerable  difficulty  in  the  manufacture 
of  a  jacket,  four  forgings  having  been  made  before  a  satisfactory  one 
was  produced;  this  difficulty  delayed  the  completion  of  the  contract 
untU  February  18, 1891. 

The  physical  qualities  of  the  accepted  jacket  were  as  follows : 

R€9uli$  of  Untile  tetU  of  tangential  specimens  from  iacJeet  for  SJB-ineh  B,  L,  rifle  (Drigge- 

Scikroeder  breech  mechaniem), 

[Length  of  specimen,  2  inches;  sectional  area,  0.2  square  inch.} 


Breech  or 
mnails. 

• 

a 

1 

o 

1 

Position  of 
specimen. 

Elastic 
limit  per 
square 
inch  of 
original 
section. 

• 

Elongation 

per  inch 

under 

strain  at 

elastic 

limit. 

Tensile 
strength 

per 
square 
inch  of 
original 
section. 

Elonga- 
tion alter 
rupture. 

Reduc- 
tion in 
area  after 
rupture. 

Mnnzle.  ^ ..--,,-  - 

*7 
♦8 
*7 
*8 

9 
10 
11 
12 

9 
10 

Middle 

. .  ..do 

Potmds. 
51,000 
50,000 
48,000 
40,000 
50,000 
51,000 
40,000 
50,000 
46,000 
40,000 

Inch. 

Poundi. 
96,000 
96,000 
92,500 
92,500 
89,000 
93,000 
88,.<iO0 
94,000 
91,000 
88,000 

Per  cent. 
12.i50 
18.75 
15.00 
21.00 
26.50 
16.00 
21.25 
20.50 
23.00 
24.25 

Percent. 
16.66 
25.45 
24.08 
41.87 
47.44 
15.93 
26.81 
27. 16 
36.30 
45.14 

Do 

Breech 

. .  -  .do  ......... 

Do 

....do 

IfuBsle 

.  ...do 

.001700 
.001825 
.001675 
.001725 
.001625 
.001600 

Do 

....do 

Do 

. do 

Do 

....do 

Breech 

. ...do ......... 

Do 

do 

*  Kot  accepted  on  theae  results;  reaunealed. 
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Forgingsfor  12'%n6h  B.  L.  mortar  {steel). 

The  manufacture  of  these  forgings  was  delayed  at  first  and  an  exten- 
sion of  two  months  of  the  date  for  delivery  was  granted  the  contractors. 
Delivery  was  completed  several  weeks  before  the  es:piration  of  this  ex- 
tended time. 

The  following  are  the  physical  qualities  of  those  forgings  which  were 
not  delivered  m;  date  of  last  report: 

Besulis  of  tests  of  tangential  specimens  from  hoop  forgings  for  1^-ineh  B»  L,  wkoriar 

(steel). 

[Length  of  ipeolinen,  4  inches ;  sectional  area,  0.25  aqnara  inch.] 


Mark 

of 
hoop. 


TH 
TH 
TH 
TH 
TH 
TH 

!• 

i; 

o\ 
c' 

8; 

1>I 


Breech  or 
mnsale. 


Muz7.Ie 
— do .. 
— do . . 
Brooch 
— do  .. 
...do.. 
MuzKle 
— do . . 
...do.. 
Breech  . 
— do ... 
— do . . 
Muzzle 
— do ... 
— do . . 
Breech  , 
— do.. 
— do ... 
Muzzle 
— do  . . . 
. . .  .do  . . . 
Breech. 
...do.. 
— do  .. 


s 


o 

% 


•1 

*2 
♦3 

4 

5 

6 

1 

2 

3 

1 

2 

3 

*1 

*2 

*3 

*1 

*2 

*3 

4 

5 

6 

4 

G 

1 

2 
'A 
1 
2 
3 
1 
2 
3 


Position  of 
specimen. 


Outside 

Middle. 

Inside . 

Outside 

Inside  . 

Middle. 

Outside 

Middle. 

Inside  . 

Outside 

Middle. 

Inside  . 

Outside 

Middle. 

Inside.. 

Outside 

Middle. 

Inside. . 

Outside. 

Inside. . 

Middle. 

Outside 

Inside.. 

Middle. 

— do. .. 

...do... 

— do. .. 

Outside 

Middle. 

Inside  . 

OutHido 

luHide  . 

Middle. 


Elastic 
Unlit  per 
square 
inch  of 
original 
section. 


Pounds. 
56,000 
48,000 
57,000 
61,000 
58,000 
52,000 
67,000 
52,000 
57.000 
58.000 
53,000 
54,000 
60,000 
56,000 
62,000 
56,000 
54,000 
62,000 
56,000 
62,000 
56,000 
59,000 
64,01)0 
f)5,  000 
58,000 
61,000 
60,000 
58,000 
56,000 
57,000 
57,000 
56,000 
53,000 


Elongation 

I>er  inch 

nnder 

sti^in  at 

elastic 

limit. 


IfUih, 


.0020625 
. Oft20375 
. 0018875 
.  0020625 
. 0021125 
.0020500 
.0020750 
. 0019125 
.  0019375 


.  0019500 
.0020875 
.  0020875 
.0020500 
.0022000 
.0019625 
.0020250 
.0021500 
.0021750 
.0020750 
.0020000 
.0020000 
. 0019875 
.0019875 
.0018500 


/ 

Tensile 

strength 

per 
square 

Elonant- 
tionwber 

inch  of 

rupture. 

original 
section. 

Pounds. 

Psr  «0nl. 

108,400 

15.50 

104,000 

12.125 

111,200 

14.75 

109,200 

16.25 

107,200 

15.625 

108,000 

12.12 

101.600 

17.00 

09.600 

13.00 

106,800 

18.685 

104,000 

10.25 

93,200 

94,000 

18.00 

108,000 

14.62S 

108,400 

18.75 

118,200 

12.85 

106,400 

14.50 

104,800 

6.875 

108,800 

11.50 

110,400 

18.876 

114,800 

U.50 

110,800 

14.00 

107,200 

16.00 

113,200 

13.76 

107.600 

14.76 

108,000 

14.75 

109.200 

16.60 

107,600 

16.125 

103.600 

16.50 

103,600 

16.875 

104,400 

17.60 

108,000 

14.50 

107,200 

13.626 

106,600 

14.876 

Redac- 

tlonin 

area  after! 

mptare. 


Pertemt, 
34.10 
22.00 
•30.00 
40.83 
38.07 
23.64 
39.73 
I5t72 
42.18 
38.82 
40.83 
27.02 
38. 04 
28.82 
25w80 
38.10 
7.36 
30.00 
33.52 
31.10 
34.06 
42. 4S 
3?.  23 
33.52 
39.18 
43.25 
46L15 
43.25 
37.23 
44.05 
36.  lU 
33.52 
77.63 


*lf  ot  accepted  on  these  results ;  retempered  and  reannealed. 
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B€9ulU  of  tnts  of  9pownena  from  hreeoh-meokaniBm  forgingt  for  IS-inoh  B,  X.  mortar 

(atoeZ). 


Kstnreof 
piece  tested. 


BQaldBg  — 

Do 

Do 

Do 

Do 

Do 

Breechblock 

Do 

Do 

Do 

Spindle 

Do 

Do 

Do 

Gae-check . . 
Cttpe 


Siseof 
spedmeaD. 


o 
5 


In. 
3 

8 
3 
8 
3 
8 
3 
3 
3 
3 
3 
8 
8 
3 
3 
8 


Ineh, 
0.664 

0.586 
0.602 
0.604 
0.604 
0.564 
0.569 
0.565 
0.564 
0.564 
0.564 
0.565 
0.564 
0.564 
0.663 
0.565 


§ 


^ 

s 


Tan  gen 

tially. 

...do .... 

...do.... 

— do  .... 

— do  — 

— do  — 

— do  .... 

. . . . do  . . .  ■ 

— do  — 

do  — 

...do..., 

...do.... 

, ...do  .... 

...do.... 

, ...do  .... 

— do  — 


*2 

t3 

t4 
6 
6 

♦1 

*2 
3 
4 

tl 

n 

3 

4 
1 
2 


J 
I 

I 


Ontslde. 

Middle.. 
Outside. 
Middle.. 
Oatside. 
Middle.. 
Outside. 
Middle.. 
Outside. 
Middle.. 
Outside. 
Middle.. 
Outside. 
Middle.. 
Outside. 
Middle.. 


1^ 


PowndM. 
66,000 

66,000 
67,000 
66,000 
60,000 
66,000 
66,000 
62,000 
66,000 
48,000 
66,000 
65,000 
67.000 
62,000 
86,000 
76,000 


•da 


O  e9 

.2  « 


Ineh. 


.002160 
.001933 


.002017 
.001750 


.002017 
.001967 
.003033 
.002700 


§  2  « 


Found». 
108,000 

106,400 
100,600 
106,000 
107.200 
104,000 
103,200 
101,200 
102,800 
98,000 
106,000 
107,200 
104,000 
101,600 
148.000 
144,000 


t 


t 
I 


Peret, 
10.00 

12.17 
13.83 
16.33 
16.00 
16.83 
16.67 
12.17 
16.00 
16.67 
17.83 
12.60 
17.67 
16.00 
10.67 
10.07 


043 

I' 


PtTCL 

U.88 

11.86 
26.18 
85.82 
87.51 
35.53 
28.16 
17.64 
29.71 
28.82 
29.42 
26.10 
28.52 
37.23 
23.96 
28.62 


*S'ot  accepted  on  these  results;  retempered  and  xeannealed. 
fKot  accepted  on  these  results ;  reannealed. 

Forged-steel  armored-deck  plates. 

These  plates  were  120  by  58^  inches,  two  being  3^  and  two  4}  inches 
thick,  and  were  intended  for  the  ballistic  test  of  experimental  12-inch 
mortar  shells,  as  well  as  to  determine  the  effectiveness  of  the  12-inch 
mortars  themselves  against  the  plates  they  maybe  expected  tomeetin 
service.  The  plates  were  made  with  great  care  from  selected  ingots 
and  ^owed  excellent  physical  qualities;  they  are  probably  much  bet- 
ter than  a  majority  of  the  plates  actually  used  on  the  decks  of  war 
vesAels.  After  bolt  holes  had  been  tapped  in  them  they  were  shipped 
to  the  proving  ground  at  Sandy  Hook^  ^.  J, 
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The  physical  qualities  wei'e  as  follows: 

Besults  of  test  ofwpeeimetuframforged-^ieel  arvMnd-deek  plaiet. 

[Length  of  speeimen,  3  inches ;  seotlonftl  sreA  0. 25  sqnare  inch.] 


5 

es 


s 

.a 
H 


In, 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.^ 
4.5 
4.5 
4.5 
4.5 
3.5 
3.5 
3.5 
3.5 


I 

o 


I 
1 
1 
1 
1 
1 
1 
1 

2 
2 
2 
2 
1 
1 
2 
2 


Breech  or 
muzzle. 


Breech — 

— do 

— do 

do 

Hazzle . . . 

Breech 

Muzzle . . . 

Breech 

Muzzle . . . 

Breech 

Muzzle . . . 

Breech 

Muzzle . . . 
Breoch 


How  taken. 


Longitudinally. 
Tangentially . . . 
Longitudinally. 

— do 

Tangentially . . . 
Longitudinally. 

do 

...do 

t  *  •  bXAU  ••  •«*•••  ••« 

I    ■    ■    aUU  -«    ••■•«•    *•■ 
•    •    •    •  Kv  •««■•«•■••■ 

>     •    *     aUO  •••«••••«•■ 

»  •  •   •  ^X  W  ••••••■   •  •  m  a 

...do 


.do. 
do. 


5 


I 


*i 

*2 
*3 
•4 

*5 

*6 

1 

7 

tl 

tl 

2 

2 

1 

1 

1 

1 


Position  of 
specimen. 


Middle. 
do  . . 


Middle. 
, ...do  .. 


Middle. 
, . .  .do  . . 


Elaatio 
limit  per 
'  square 
inch  of 
original 
aeotion. 


Poundi. 


82,800 
34,800 
32,800 
32,400 
30,200 
40,000 
53,600 
53,000 
48,800 
40,200 
43,200 
44,000 
48,000 
46,400 


Tensile 
strength 

per 

square 

inch  of 

original 

seollon. 


Poundt. 
70«800 
80,800 
71,200 
60,200 
76,000 
74,000 
78,000 
81,600 
08,400 
07,600 
88,400 
84,400 
82,400 
86,000 
88,400 
86,400 


]Slon< 
gation 
alter 
mp- 
tnre. 


Pfref. 

27.60 
19.88 
28.00 
26.00 
22.30 
20.50 
24.66 
21.33 
15.66 
14.33 
21.16 
23.00 
21.66 
10.00 
20.00 
21.00 


Redve-' 
ticmin  i 


mp> 


P&ret, 
47.06 
4L91 
5^60 
00.00 
48.23 
52.25 
53.16 
50. 7S 
33.24 
32.91 
46. 3V 
68.07 
49. 06 
46.63 
51.20 
54.60 


I 


I 


*  Not  accepted  on  these  results ;  retempered  and  annealed, 
f  lifot  accepted  on  these  results ;  reannealed. 

Forgingsfor  5  inch  B,  L.  siege  rifles. 

A  little  work  was  done  under  this  contract  in  September,  1890,  bnt 
it  was  then  dropped  until  December,  1890,  since  which  time  it  has  been 
moving  on  very  slowly.  Other  work  has  been  pushed  ahead  and  tti\» 
has  suffered  in  consequence;  retreatment  has  been  frequent  and  some 
of  the  tube  forgings  have  been  retreated  more  frequently  than  the 
obtained  results  seemed  to  warrant.  The  i)er  diem  i)enalty  stated  in 
this  contract  for  nondelivery  within  the  contract  time  happens  to  be 
not  large  enough  to  demand  any  special  endeavor  by  the  contractors 
when  their  other  engagements  are  considered.  Excepting  three  tuben 
and  one  jacket,  all  the  forgings  of  the  ten  sets  have  b<^n  delivered; 
the  excepted  forgings  wiU  probably  be  delivered  within  two  months. 
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The  phjrsical  qualities  of  the  accepted  forgings  are  as  follows: 

RuulU  of  i0MiU  UiU  of  tangmtidl  nod^nMnB  from  oiUU  of  tubei  andjaokoUfor  S-inok 

JS.  L.  rifles, 

(All  middle  ipeclmenB.    Length  orepecimen,  8  Inelieet  aeotioiial  ttre«i  0.25  square  inch.] 


Ketore 
of  piece 
tested. 


Tube. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do^ 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Jacket 

Do. 

Do. 

Do. 

Do. 

Do. 

Do'. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


d 

& 
•s 

I 


*6 
*5 
•5 
♦6 
t6 
t6 
f5 
15 

t^ 

'^1 
t5  ' 

5 

5 

5 

5 

6 

6 

« 

6 

7 

7 

7 

7 

8 

8 

8  ! 

8 

0 

9 

0 

9 

:ii 
11 
11 
11 
11 

12 
t2 
f2 
12 

2 

2 

2 

2 

:« 

3 
8 
8 

4 
4 
4 
4 


Moisleor 
breeoh. 


Mnaale . 
. ..«do ... 
Braech.. 

do ... 

Musale . 

do  . . . 

Breeoli.. 

do  .^. 

Hassle . 
...do... 
Breeoh.. 
. .  .do  . . . 
Hassle . 

do ... 

— do  . . . 

do ... 

Breech.. 
, . .  .do  . . . 
Hassle . 
, . .  .do  . .. 
Breech.. 
...do... 
Hossle . 
...do... 
Breeoh§. 
..  .do6  .. 
Hassle. 

do ... 

Breech.. 
...  do  ... 
Hassle  . 
— do  . . . 
Breeoh.. 

do  . . . 

Hassle . 
— do  . . . 
. ...do  ••• 
— do ... 
Breeoh.. 
, . .  .do  ... 
HuBsle . 
. . .  .do  . . . 
Breech.. 
....do  ..• 
Hassle . 
, ...do  ... 
Breech.. 
— do  ... 
Hassle . 
. . .  .do  . . . 

do ... 

. . .  .do  . . . 
Breeoh  . 

do ... 

Hassle . 
— do  ... 
>.. .do ... 
Breech.. 


I 


1 
2 
1 
2 
8 
4 
8 
4 
6 
6 
6 
6 
7 
8 
9 
10 
7 
8 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
3 
4 
1 
2 
1 
2 
1 
2 
8 
4 
8 
4 
1 
2 
3 
4 
1 
2 
1 
2 
3 
1 


XlaBtio 
limit  per 
■qaaxe 
inch  of 
original 
se<»ion. 


Pounds. 

45,000 
47,000 
46,000 
40,000 
42,000 
40,000 
40,000 


43,000 
46,000 
43,000 
43,000 
42,000 
42,000 
45,000 
45,000 
46,000 
47,000 
51,000 
48,000 
48,000 
49,000 
47,000 
40,000 
50.000 
46,000 
47,000 
47,000 
45,000 
44,000 
45,000 
46,000 
45,000 
46,000 
44,000 
44,000 
4:1,000 
42,000 
49,000 
48,000 
51,000 
62,000 
47,000 
—46,000 
63,000 
62,000 
53,000 
48,000 
54,000 
53,000 
60,000 
61,000 
68,000 
51,000 
53,000 
49,000 
61,000 
50,000 


\ 


Elonga- 
tion per 
inch  on* 
der  strain 
at  elastic 
limit. 


Inch. 

.000000 


.001633 
.001538 
.001633 
.001683 
.001750 
.001683 
.001600 
.001683 
.001633 
.001900 
.001750 
.001825 
.001583 
.001733 
.001567 
.001533 
.001600 
.001633 
.001583 
.001688 
.001767 
.001817 
.001600 
.001667 
.001850 
.001700 


.001733 
.001767 
.001817 
.001717 
.002017 
.001833 
.001800 
.001817 
.001817 
.001783 
.001933 
.001850 
.001767 
.001833 


Tfloaile 
strength 

per 

sqnare 

i;ichof 

original 

aeoiion. 


Pounda, 

88,800 
88,800 
90,000 
90,400 
88,800 
85,200 
84,400 
84,400 
86,400 
89,600 
88,400 
90,000 
88,400 
88,000 
85.600 
86,400 
88,800 
89,200 
90,400 
88,400 
91,600 
92,000 
90,000 
91,120 
90,000 
87,500 
85,600 
88,000 
85,200 
88,400 
88,000 
90,800 
88,800 
90,400 
90,800 
90,800 
90,000 
88,400 
92,000 
92,800 

100,000 

100,000 
98,800 
95,600 
99.200 

100,400 
99,200 
97,600 
05,600 
98,400 
91,560 
94,000 
05,600 
02.000 

100,400 
92,000 
96,000 
96,800 


Elonga- 
tion 
after 
rap- 
tore. 


Peret. 
19.67 
16.00 
14.50 
20.17 
20.00 
20.33 
22.83 
17.83 
17.00 
19.33 
21.00 
20.00 
17.17 
19.33 
22.00 
22.67 
18.00 
20.00 
10.67 
20.00 
19.60 
19.33 
21.00 
18.70 
25.25 
26.50 
21.50 
17.50 
20.83, 
21.67 
18.50 
18.33 
18.83 
20.67 
15.67 
19.00 
18.67 
18.60 
19.17 
20.00 
18.67 
16.00 
18.50 
18.33 
17.67 
18.00 
18.67 
20.00 
10.83 
15.00 
22.00 
19.67 
19.67 
21.00 
15.33 
21.07 
19.00 
17.67 


Con- 
traction 
of  area 

after 
raptore. 


PereL 
32.65 
24.88 
20.22 
42.45 
42.72 
34.39 
38.62 
82.94 
24.88 
42.18 
36.38 
35.53 
30.01 
29.42 
46.15 
43.52 
31.19 
42.18 
33.52 
39.18 
43.79 
44.85 
43.79 
30.60 
42.47 
43.08 
47.96 
36.10 
47.90 
44.32 
45.37 
41.91 
38.35 
46.15 
19.91 
34.30 
33.52 
88.52 
40.28 
48.52 
84.96 
29.12 
40.00 
32.65 
32.36 
37.51 
44.32 
43.79 
45.63 
27.62 
4L00 
41.87 
41.91 
40.55 
84.39 
41.37 
41.91 
35.53 


Specific 
gravity. 


Hard- 


7.8536  I    16.48 


*  Not  accepted  on  these  reenlts ;  reannealed. 

tNot  accepted  on  these  results;  retra[ipered  and  annenled. 

iXot  norejitftl  on  tbcHe  rcflnlts;  rosubmitted. 

(Leni;tU  of  opttiiucu,  2  iucht^;  secUoual  area,  0.20  square  inch. 
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BetuUs  of  tetuiU  te9t8  of  iangmUidl  apseimmu  from  mif  of  tkbm  and  jaoketi  forS4»ek 

B.  L.  rifle9 — Continaed. 


Katnre 

^ 

of  piece 

«M 

tested. 

o 

u» 

1 

Jacket.. 

4 

Do... 

4 

Do... 

5 

Do... 

5 

Do... 

5 

Do... 

5 

Do... 

6 

Do... 

6 

Do... 

6 

Do... 

6 

Do... 

♦8 

Do... 

*8 

Do... 

♦8 

Do... 

*8 

Do... 

8 

Do... 

8 

Do... 

8 

Do... 

8 

Do... 

9 

Ik)... 

9 

Do... 

9 

Do... 

9 

Do... 

*10 

Do... 

*10 

Do... 

*10 

Do... 

*10 

Do... 

10 

Do... 

10 

Do... 

10 

Do... 

10 

Do... 

11 

Do... 

11 

Do... 

U 

Do... 

U 

Mnssle  or 
breech. 


Breech. . . . 
do 

Muzzle . . . 
do 

Breech.... 
.  ...do 

Muzzle . . . 
— do 

Breech 

. .  ..do 

Muzzle . . . 
do 

Breech 

do 

Muzzle . . . 
do 

Breech 

do 

Muzzle . . . 
. . .  .do 

Breech 

. .  ..do 

Muzzle . . . 
.  ...do 

Breech 

do 

Muzzle . . . 
.  — do 

Breech. . . . 
.  ...do 

Muzzle . . . 
do 

Breech — 
do 


s 

a 

I 

o 
ft 

M 
i 


2 
8 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
3 
4 
3 
4 
1 
2 
1 
2 
1 
2 
1 
2 
3 
4 
3 
4 
1 
2 
1 
2 


EhMtic 
limit  per 
Aqnare 
inch  of 
original 
sec^on. 


Pound*. 
49,000 
59,000 
47.000 
49,000 
48,000 
50,000 
60,000 
49,000 
52,000 
50,000 
49,000 
-46,000 
-46,000 
46,000 
48,000 
52,000 
48,000 
50,000 
50,000 
52,000 
52,000 
50,000 
47,000 
46,000 
47,000 
48,000 
53,000 
48,000 
47,000 
58,000 
55,000 
53,000 
55,000 
49,000 


Elonga- 
tion pec 
inch  un- 
der Btrain 
at  elastic 
Umit. 


Ineh. 

.001788 

.002150 

.001600 

.001767 

.001750 

.001783 

.001783 

. 001717 

.  001817 

.001717 


.001650 
.001783 
.001683 
.  001750 
.001883 
.002117 
.002383 
.001850 


.001983 
.001600 
.001600 
.001867 
.0019:t3 
.001833 
.001900 
.001683 


Teiyille 
strength 

square 
inch  of 
originid 
section. 


Powndf 
90.800 

101,200 
94,400 
94.000 
92,400 
94,800 
93,200 
98,200 
92,000 
91,600 
92,800 
90,000 
84,000 
82,400 
98,000 
02,800 
96,000 
95,200 
98,800 
98,800 
99,600 
97,200 
91,600 
94,000 
90,000 
93,200 
08,400 
93,200 
95,360 
97,600 
96,000 

100,000 
06,400 
90,400 


Elonga 
tion 
after 
Tup- 
tnra. 


PercL 
20.67 
18.67 
18.67 
Id.ffT 
19.00 
19.33 
21.67 
19.67 
20.00 
23.00 
18.00 
18.00 
21.17 
20.00 
14.83 
17.17 
16.67 
15.33 
16.50 
18.33 
16.17 
18.00 
12.67 
15.67 
19.67 
20.00 
17.33 
21.17 
20.00 
19.67 
19.83 
18.67 
21.50 
22.17 


Con- 

trartion 

of  area 

after 

rapture. 


Per  a, 
42.45 
45.37 
43.79 
41.64 
81.49 
37.23 
44.58 
44.58 
48.72 
46.67 
28.22 
45.63 
46.41 
40.00 
41.91 
46.41 
38.62 
41.10 
34.68 
43.25 
36.67 
41.10 
13.64 
20.82 
43.79 
46.67 
34.10 
44.32 
89.20 
45.11 
38.62 
43.52 
47.19 
46.67 


Speclflo 
gravity. 


7.8682 


7.8542 


Hnrd- 


1&S6 


18  58  1 


*  Kot  accepted  on  these  resnlta ;  retempered  and  annedcd. 
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BetulU  of  ie$i  of  apebimens  from  hoops  and  hreech-fMohaniam  forginga  for  S-inch  B,  X. 

aiege  riflea, 

[All  middle  Bpeoimens.} 


Hffttuxeof 
^eo9  tested. 


Tmimioiilioop. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Sleere 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

BMerinf 

DoTT. 

Do 

Do 

Do 

Do 

Do 

Do 

Xey  ring 

Do 

Do 

Do 

Breechblock . . 

Do 

Do 

Do 

Do 

Do 

Do 

Spindle 

Do 

Do 

Do 

Do 

Oe»>cheokenpa 

Do 

Do 

Do 

Block  evrier 

Do 


s 

o 

I 


2 
2 
2 
2 
3 
3 
8 
4 
4 
4 
4 
6 
5 
5 
8 
6 
6 
7 
7 
7 
7 
11 
U 
11 
2 
2 
6 
5 
7 
7 
9 
9 
11 
2 
5 
•6 
6 
•8 

11 
2 
4 
8 

11 

*2 
2 

•8 

8 

♦10 

10 

11 
3 

♦8 
8 
8 

10 
2 
5 

t8 
8 
2 
6 


! 


\ln, 
3 
3 
8 
2 
3 
3 
3 
3 
3 
3 
2 
3 
3 
3 
8 
8 
3 
3 
8 
3 
3 
3 
3 
3 
2 
3 
2 
8 
8 
8 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
9 


Diam- 
eter of 
aim. 


How  taken. 


Inch, 
0.584 
0.564 
0.564 
0.505 
0.584 
0.564 
0.585 
0.584 
0.585 
0.584 
0.503 
0.584 
0.584 
0.584 
0.564 
0.563 
0.584 
0  564 
0.564 
0.585 
0.564 
0.584 
0.589 
0.564 
0.505 
0.585 
0.504 
0.562 
0.555 
0.563 
0  564 
0.584 
0.606 
0.603 
0.502 
0.503 
0.505 
0.505 
0.504 
0.505 
0.502 
0.606 
a506 
0.505 
0.505 
0.505 
0.502 
0.505 
0.505 
0.505 
0.604 
0.505 
0.503 
0.505 
0.505 
0.505 
0.506 
0.505 
0.504 
0.503 
0.503 
0.604 
0.606 


TangentiaUy 
....  do  ....... 

— do 

Longitudinally 
TangentiaUy.. 

....do 

....do 

....do 

...  do 

do 

Longitudinally 
Taneentially. . 

€U) 

....do ......... 

....do 

....do ......... 

....do 

do 

do 

do 

iL4>ngitudinally 
Tanffeutially.. 

£» 

....do 

....do 

do 

do  

— do 

....do ......... 

« • * •do  •.«.••.•« 

*  •  •  v^LU  ••■  •»••■■ 

....do ......... 

....do 

....do 

....do 

— do 

— do 

— do 

do 

do 

....do 

— do 

....do 

....do 

do 

do 

do 

....do 

do 

Longitudinally 

....w> 

do 

..-.do 

...do 

Tongentially . 

....do 

..  ..do ......... 

....do 

....do ......... 


I 

^ 


1 
2 

8 

4 


8 
1 
2 
8 
4 
1 
2 
3 
1 
2 
8 
1 
2 
3 
4 
1 
2 
3 
1 
2 
1 
2 
1 
2 
1 
2 
1 
1 
J 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 
1 
1 


Elastio 
Umit 

per 
aquare 

moh 

of 
original 
section. 


Poundt. 
68,000 
61,000 
83,000 
56,000 
57,000 
57,000 
60,000 
60,000 
63,000 
82,000 
57,000 
68,000 
68,000 
67,000 
50,000 
57,000 
57,000 
58,000 
80,000 
80,000 
53,000 
80,000 
58,000 
57,000 
81,000 
62,000 
81.000 
62,000 
57,000 
50,000 
87,000 
64,000 
57,000 
82,000 
83,000 
64,000 
61,000 
68,000 
62,000 
60,000 
67,000 
61,000 
63,000 
67,000 
61,000 
54,000 
46,000 
54,000 
52.000 
57,000 
54,000 
51,000 
70,000 
54,000 
60,000 
63,000 
67,000 

101,000 
97,000 

-60,000 
89,000 
52,000 
52,000 


Blonga- 

tionper 

inon 

under 

strain  at 

elastio 

limit. 


Tensile 
strength 
per 
square 
inch  of 
original 
sec^on. 


Ineh, 

.002250 

.002150 

.002083 

.002050 

.002060 

.002238 

.002060 

.002150 

.002183 

.002000 

.002300 

.002067 

.001967 

,002017 

002050 
.001950 
.001933 
.001983 
.002083 
.001983 
.001900 
.002133 
.002033 
.002000 
.002000 
.002200 
.001800 
.002217 
.001900 
.002017 
.002517 
.002100 
.001850 
.002075 
.002050 


.002025 
'.662125' 


.001800 
.001950 
.002225 
.002175 
.002025 


.001083 

'.'ooisoo' 


.001775 
.001650 
.002250 


.002050 
.002050 
.002600 
.003125 
.003360 


.003165 
.001850 
.001775 


Pounds, 
112,000 
110,000 
111,600 
107,000 
106,000 
105,200 
109,200 
109,200 
108,000 
108,400 
107,500 
106,600 
106,800 
107,200 
108,400 
103,200 
105,600 
108,000 
108,400 
108,800 
107,200 
111,200 
107,200 
106,800 
111,000 
116,000 
112,000 
110,800 
108,700 
106,000 
122,000 
116,400 
104,500 
110, 000 
114,000 
118,000 
112,000 
118,000 
111,000 
111,500 
111,000 
112, 000 
113, 500 
117,500 
110,000 
98,000 
87,500 
06,500 
92,500 
100,000 
95,000 
91,500 
112,000 
104,000 
106,000 
105,000 
109,500 
165,000 
161,000 
123,250 
162,500 
91,000 
93,000 


• 

Con- 

Elon- 

trac- 

gation 

tion  in 

after 

area 

rup- 

after 

ture. 

mix- 

ture. 

Perrt. 

Peret. 

15.33 

37.79 

14.67 

38.00 

17.00 

89.18 

18.00 

52.57 

17.00 

40.00 

17.60 

41.91 

18.00 

40.83 

17.33 

89.18 

17.50 

45.37 

17.83r 

41.91 

19.50 

40.06 

17.33 

34.96 

19  00 

4L10 

17.33 

41.10 

15.83 

36.82 

16.67 

39.18 

17.67 

41.37 

19  33 

43.79 

18.83 

43.25 

15. 83 

35.25 

14.67 

29.42 

17.67 

36.94 

17  00 

39  73 

18.33 

42.72 

18  00 

40.68 

15.00 

82.36 

17.60 

38.81 

16.83 

41.37 

16.50 

42.45 

19.83 

45.63 

15.87 

32.36 

17.00 

35.63 

23.00 

39.12 

20.75 

40.05 

1&75 

35.99 

17.76 

84.40 

19.75 

40.66 

15.50 

27.16 

18.76 

40.68 

18.25 

30.83 

19.00 

35.85 

19.75 

42.47 

22.50 

42.47 

16.75 

37.57 

19.75 

43.38 

16.00 

25.79 

24.25 

43.38 

16.50 

17.02 

21.25 

41.87 

7.50 

8.51 

20.00 

29.16 

23.00 

36.94 

20.00 

48.87 

14.50 

33.43 

18.25 

43. 08 

19.25 

48.58 

21.50 

52.50 

13.00 

24.76 

14.75 

31.80 

15.25 

33.96 

12.00 

28.83 

21.25 

41.27 

2L50 

48.87 

*Kot  aoeepted  on  these  results;  reannealed. 

t  Not  accepted  on  these  results;  rstempered  and  annealed. 
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Experimental  steel  shell  for  lJ24nch  B.  L,  mortar. 

Two  lots  (two  each)  of  these  shell  have  been  manufactured,  one  of 
medium  and  one  of  hard  steel,  tempered  and  annealed.  The  selection 
of  the  metal  and  the  mode  of  treatment  of  these  lots  have  been  purely 
a  matter  of  judgment,  as  no  data  existed  as  a  guide.  The  results  of 
the  ballistic  test  should  give  information  leading  to  a  close  approxima- 
tion to  the  desired  shell  in  the  next  lots  manufactured.  The  shell  are 
awaiting  test. 

The  qualities  of  the  metal  at  the  base  are  as  follows: 

EesulU  of  teat  of  tangential  apeoimens  from  hate  of  ateel  akeUfor  liMick  B.  L,  markt. 

[Length  of  speoimen,  2  inches;  eectional  ttre«i  0^ sqnare  taioh.] 


I 


1 
1 
2 
2 
2 
2 
3 
3 
4 
4 


I 

o 

I 


1 

2 
*3 
•4 

5 
6 
1 
2 
1 
2 


Poeition  of 
epecimuu. 


Ontside 
Middle 
, . .  .do  . . 

do . . 

. . .  .do  . . 

....do . . 

Ontaide 

Middle 

Outoide 

Middle 


Elastic 

limit  per 

sanaremch 

of  orl^nal 

section. 


Foundt. 
67,500 
77,000 
90,000 
80.000 
84,800 
86,000 
67.000 
65,000 
65,600 
60,000 


Tensile 
strength 
per  aq  aare 
inch  of 
original 
seotion. 


Poundf. 
142,500 
188,000 
187,000 
110,000 
144,000 
137,000 
109,000 
112,000 
107,000 
101,600 


Elonn- 
tion  alter 
rupture. 


Percent 

11.26 

10.60 

1.83 

1.00 

6.50 

8.75 

10.75 

12.00 

13.50 

18.60 


Bedno- 

tionin 

areaafter 

rupture. 


Per  cent 

18.09 

16.77 

4.04 

1.67 

7.86 

6.27 

U.08 

12.26 

21.98 

40.66 


*  Setempered  and  annealed. 


BoUs  and  nuts  for  erection  of  armared-deei  plates. 

The  several  orders  for  these  bolts  and  nuts  required  that  they  should 
be  steel  forgings  made  from  metal  selected  by  the  inspector,  which 
would  show  a  tensile  strength  of  about  70,000  pounds  per  square  inch 
after  annealing.    They  were  all  well  and  carefully  made  and  finished. 


Boilers  for  IJ^inch  B.  L.  mortar  carriage. 

These  rollers  were  to  replace  some  broken  cast-iron  rollers  in  the 
experimental  Easton  &  Anderson  mortar  carriage  at  Sandy  Hook,  N. 
J.  The  requirements  of  manufacture  were  that  the  rollers  should  be 
forged,  annealed,  and  completely  finished,  the  meta]  to  be  such  as  would 
show  a  tensile  stxength  of  about  93,000  pounds  x>er  square  inch  aftor 
annealing,  and  the  £mensions  to  vary  only  within  very  narrow  liniiti^, 
the  bore  having  a  close-running  fit  on  an  axle  sent  from  Sandy  Hook. 

As  completion  of  the  test  of  the  carriage  was  awaiting  the  replace- 
ment of  the  broken  rollers  the  earliest  delivery  was  desired^  hence  the 
time  within  which  delivery  could  be  made,  using  all  the  facilities  of  a 
large  machine  shop,  was  calculated,  and  delivery  was  required  within 
that  time  uudei^  heavy  penalty  for  delay  and  corresponding  premium  for 
earlier  delivery. 
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The  order  was  given  December  4, 1890,  and  was  completed  December 
2iy  1890,  exactly  the  calculated  time.  The  rollers  were  shipped  the  day 
fhey  were  completed.  The  workmanship  was  very  accurate  and  satis- 
fiM^tory. 

DUk/br  chamber  gauge^  and  sMuring  pins  and  sorewsfar  S-inoh  and  10- 

ineh  B.  L.  rifle$. 

Both  these  orders  were  for  small  quantities  of  material  needed 
promptly  by  the  Department  for  manufacture  or  repairs.  The  work  was 
taken  in  hand  at  once  on  reoeipt  of  order  by  the* contractors  and  was 
completed  without  delay,  the  time  consumed  beine  but  10  or  15  days, 
which  is  about  as  soon  as  small  pieces  can  be  forged,  treated,  machined, 
and  deliyered. 

FargingsfarSJ^'inck  B.  L.  rifle  {Oerdan  breech  mechanism). 

These  forgin^p  were  sudi  as  are  required  for  a  field  gun,  the  jacket 
combining  tiie  jacket,  trunnion-hoop,  and  base-ring  forgings  of  the  old 
modeL  ^e  breech  end  of  the  jacket  is  fashioned  tq,  meet  the  require- 
ments of  the  Oerdon  breech  mechanism.  The  manu&cture  proceeded 
without  incident.   The  physical  qualities  of  the  forgings  were  as  follows : 

EeaMaof  tmU  ^f  tcok/stMaX  apdoimmufinm  fargiMgafarSMmok  B,  L,  rifle  {Chrdon 

Weech  meohaniim). 

[Ii«CthofBp«diiMB,2lBQliM}  Mottonalsrea,  0.2wiiunr^^<>li*    All  middle  ipedmant.] 


Kstareo^ 


JSKMen  or 


Klastio 
Unit  per 
lureuioh 


'S 


I  original 
Motum. 


Blonfffttioii 

psrmch 

Tixider 

gtrainat 

elaatio 

limit. 


Tensile 

eteeniftSi 

per  square 

inch  of 

origiiial 

senion. 


Elon- 
gation 
after  rap- 
ture. 


Bedno- 

tionin 

a(«aaf> 

termp- 


Tnbe 

Do 

Bo 

Do 

Jacket 

Do 

Do 

Do 

Breeehblook . . . 
Gas^jheckovp. 
Spindle 


Hussle 

....do.. 

Breeoh 

...do.. 

Muzzle 

...do.. 

Sreeott 

....do.. 


1 

a 
1 

2 

•1 

•2 

1 
2 

1 

t 

tl 


PMindf. 
47,000 
48,000 
48,000 
45,000 
48,000 
61,000 
50,000 
64,000 
50,000 
83,000 
58,000 


.001660 
.001575 
.001450 
.001576 
.001717 
.001800 
.00)600 
.001775 
.001575 
.002776 
.002300 


87,000 

86,000 

88,500 
.  88,000 

87,200 
100,400 

89,200 
101,500 

02,000 
107,000 

87,000 


28.00 
20.60 
22.26 
22.50 
17.17 
18.  SO 
10.00 
17.75 
10.00 
11.50 
25.00 


48.60 
88b  02 
44.56 

43.38 
40.66 
36.40 
34.40 
28.44 
81.80 
21.28 
68.68 


'SnafiimBn  taksn  lansitiidliiallTa 


tS-incli  specimens. 
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Plates  for  the  bcUUstic  test  of  armor-piercing  shot. 


These  plates  are  9  inches  and  11^  inches  thick  and  are  intended  for 
the  ballistic  test  of  8>inch  and  10-inch  shot;  they  are  required  to  be  of 
uniform  manufacture,  and  after  all  have  been  finally  treated  one  is  to 
be  selected  by  the  inspector  to  represent  the  lot.  The  one  so  selected 
is  to  be  submitted  to  a  ballistic  test* 

The  plates  should  have  been  ready  for  the  ballistic  test  on  July  23, 
1891.  but  at  that  date  only  two  of  the  four  had  been  forged.  A  i>enalty 
of  $o  per  day  took  effect  that  day  and  will  continue  until  the  presenta- 
tion for  selection.  At  this  date  all  the  plates  have  been  forged  and  are 
being  treated. 

The  bolts,  nuts,  and  washers  have  not  yet  been  manufBK^tored. 

Side  plates. 

These  plates  are  to  be  used  in  the  erection  of  the  plates  for  ballisstio 
test  of  shot  and  are  a  part  of  the  target  structure.  No  requirement  as  to 
qiudities  is  specified  in  the  order;  they  are  to  be  simply  steel  forgings 
of  sx)eciflc  dimensions  and  to  have  holes  drilled  for  the  bolts  connecting 
them  with  the  target  structure. 

Securing  pins  a/nd  locking  rings  for  S-inchy  lO-inchj  and  12-in6k  B.  X. 

rifles. 

The  securing  pins  under  the  order  were  required  to  have  the  physical 
quiJities  stat^  for  such  forgings  in  the  specifications  governing  the 
manufacture  of  steel  forgings  fot  cannon.  The  locking  rings  were  an- 
nealed forgings  from  metal  selected  by  the  inspector,  which  should  show 
in  the  forgings  a  tensile  strength  of  about  75,000  iK)unds  per  square 
inch.  The  results  of  the  test  of  specimens  firom  tiie  secunng-pin  fo^- 
ings  were  as  fi)llows: 

B^skUs  of  iesti  of  longitudinal  opoohnmB  from  soominfipin  forging$  for  8-inch,  104noh,  and 

19-4/n6h  B.  L,  Hflm, 

[Length  of  spiwiimm,  3  inches ;  aeotional  areft,  0.2  ■qnare  inoh.] 


• 

Elaatic 

Elongation 
per  inch 

Tensile 

• 

E 

limit  per 

strength 

]Elonn> 
tionuter 
mptare. 

Bedno- 

m 

■quara 

nnder 

per  sqoare 

Wonln 

%« 

"S 

inoh  of 

Btrain  at 

inch  of 

area  after 

o 

b 

orieinal 
section. 

elastic 

original 
section. 

rupture. 

1 

1 

limit. 

t 

3 

In. 

PaundM. 

Inch. 

Pounds. 

Percent, 

Psremf. 

8 

1 

06,000 

.002950 

166,000 

16.00 

40.36 

8 

2 

94,000 

.003100 

156,000 

14.50 

36.94 

10 

*1 

89,000 

.  0a3217 

149,600 

14.33 

41.64 

10 

2 

96,000 

.003350 

159,  COO 

14.75 

37.26 

12 

*1 

88,000 

.003100 

160,800 

U.83 

45.63 

•Length  of  speeimen,  3  inches. 
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Forged-Steel  armored-deck  platen. 

These  plates  were  120  by  58}  inches  and  3  inches  thick^  and  are  to  be 
used  for  the  same  purpose  as  theplatesS}  and4|  inches  thick  previously 
referred  to  in  this  report.  They  were  made  in  the  same  manner  and 
showed  the  following  physical  qualities : 

MmnilU  0/U$U  ofipee^m0n$fr&mf9rg9d^td$l  ainMr$^^-deek  plaiea,  S  inohe$  ikiok, 
[LaofUi  of  •pMimtii,  8  iaolMS}  MettonAl  ara«,  0.26  •qiiAX«  indh.] 


1 


1 

1 
t 
I 


or 


ICoMle 
BroMO* 
Mnailt 


Howtakm. 


LoBfitndiBftlly 
TuifeBtiAlly  .. 

...do 

LoBgitudixiAUy 


i 


I 


1 

1 
1 
1 


PooitioB  of 

•peoimen. 


ICiddlo. 
...do ..... 


EImUc 

limit  per 

square 

inohof 

'oriffinal 

■ection. 


Potiiuit. 
48,000 
47,000 
63,000 
66,000 


Tensile 
strength 

per 

•qnnre 

inohof 

original 

•eotion. 


Poiindf. 

86,800 

88,000 

91,600 

106,800 


Elonga 
tion 
after 
mp- 
tore. 


P*r9t. 
19.00 
80.00 
ao.83 
17.83 


Redac- 
tion in 


after 
rap- 
ture. 


Ptret. 
60.64 
43.41 
46.67 
88.18 


Jacket  oaatingfor  lO-inch  toire  wound  B.  L.  rifle. 

This  casting  was  ordered  April  13,  and  should  have  been  delivered 
July  13y  1891;  it  has  been  molded,  and  wiU  soon  be  cast. 

Forgingi  for  3.6'inoh  B.  L.  field  f»ortar$. 

These  forgings  were  ordered  June  8, 1891;  they  are  to  be  completed 
by  December  8, 1891.  At  this  date  all  the  pieces  have  been  forg^  and 
some  are  being  rough-machined. 

Forgings  for  d-inok  Haskell  muUieharge  gun. 

The  inspection  of  the  manufacture  and  acceptance  of  these  forgings 

is  to  be  undertaken  by  Mr.  J.  B.  Haskell,  this  office  receiving  the  forg: 

ings  on  his  notification  thiit  they  are  satisfactory  as  to  physical  quaU- 

ties  and  dimensions.    At  this  date  none  of  the  forgings  have  been  made. 

Very  respectftilly;  your  obedient  servai^t, 

F.  E.  HoBBS, 
Lieutenanty  Ord.  Dept,,  U,  8,  Antiy,  Inspector, 

The  Chibf  of  OsDNiifOS,  U.  S.  Abmt, 

Washington^  D.  0. 


Appendix   27 


revised  specifications  goverking  tee  makufactube  of  steel 
fohqings  fob  cannon,  pke8ciubed  by  the  obdnance  dbfamt- 
ment,  u.  s.  abmt. 

Past  L— Oxo^bal  Spboifioations. 

1.  Inspection  of  the  manufacture. 

The  mannfactare  of  material  for  ordnance  constmctions  shall  be  open 
to  inspection  in  all  its  details  by  the  officers  and  employes  of  the  Ord- 
nance Department  assigned  to  duty  for  that  purpose,  and  must  be  sat- 
isfactory to  the  inspector  at  the  works^  or  such  one  or  his  assistimts  as 
he  may  designate,  at  all  its  stages. 

• 

^.  Information  a/nd  assistance  to  be  given  inspectors. 

That  the  requirements  of  paragraph  1  may  be  carried  out  the  maaa* 
facturers  shall,  before  commencing  the  work  under  any  order  or  con- 
tract, inform  the  inspector  of  their  general  plans ;  and  during  the  prog- 
ress of  the  work  they  shall  inform  him  of  the  chemical  composition  of 
each  and  every  ingot,  part  of  ingot,  or  casting  which  they  propose  to 
use,  together  with  a  stotement  of  its  casting,  size,  and  condition;  they 
shall  inform  him,  or  such  of  his  assistants  as  he  may  designate,  of  the 
time  at  which  each  operation  connected,  either  directly  or  indirectly, 
with  the  manfacture  is  to  take  place,  and  shaU  give  him  such  notifica- 
tion as  may  be  required  to  insure  his  witnessing  any  particular  part  of 
an  operation  which  he  may  specify;  they  shall  furnish  him  with  a  copy 
of  the  results  of  all  chemical  analyses  and  mechanical  tests  made  at 
their  works  upon  any  piece  under  fiEirbrication  or  in  any  way  connected 
with  the  material  to  be  furnished;  they  shall  provide  all  necessary 
labor,  and  allow  the  use  of  the  necessary  tools  and  implements  for  the 
assist'ance  of  the  inspector  and  his  assistants  in  the  performance  of  any 
of  their  duties;  and  they  shall  provide  within  their  works  suitable  and 
satisfactory  office  room  for  ins^uments,  drawings,  records,  etc.,  which 
may  be  used  exclusively  by  the  inspector  and  his  assistants. 

The  officers  and  employes  referred  to  in  paragraph  1  shall  have  fi*ee 
access  at  all  times  to  all  parts  of  the  manufacturers'  works.  The  detadls 
of  the  operations  carried  on  at  the  works  will  be  considered  confidential 
80  far  as  the  mano&u^turers  may  desire. 

3*  Drawings  and  hlank  forms. 

All  necessary  drawings  shall  be  provided  by  the  manufiM^rers,  and 
any  copies  of  drawings  furnished  by  the  United  States  shall  be  ex- 
amined by  the  inspector  before  they  are  issued  for  use  at  the  works. 
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All  drawings  ftumished  by  the  United  States  shall  be  considered  con- 
fidential and  for  the  use  of  the  manufacturers  in  the  prosecution  of  the 
Govemment  work  only.  All  blank  forms  which  may  be  necessary  for 
the  expeditious  manufacture  of  the  material,  or  to  facilitate  the  trans- 
action of  business  between  the  inspector  ana  the  manufacturers,  shall 
be  famished  by  the  manufacturers. 

4.  Changes  in  contract  drawings. 

The  dimensions  shown  on  the  drawings  accompanying  contracts  shall 
always  be  subject  to  such  changes  as  the  United  States  may  deem  ad- 
visable; but  any  changes  which  materially  increase  the  cost  of  manu- 
facture per  pound  shall  be  paid  for  at  a  fair  price,  to  be  determined  by 
the  contracting  parties. 

5.  Metal. 

The  metal  used  shall  be  low  steel,  melted  by  the  open-hearth  process 
and  cast  into  suitable  ingots  at  the  works  of  the  manufacturers.  For 
special  purposes  and  for  some  small  parts  crucible  steel  shall  be  used 
when  required. 

6.  Marking  forgings  during  ma/nufacture. 

The  manu£a*cturers  shall  devise  and  use  plans  for  marking  forgings, 
pieces  for  forgings  cut  from  ingots,  etc.,  which  shall  determine  with 
certainty  that  end  or  part  of  the  forging,  piece,  etc.,  which  was  nearest 
to  the  top  of  the  ingot  as  cast,  and  in  case  more  than  one  piece  is  cut 
from  any  one  ingot,  the  relative  positions  of  the  several  pieces  in  the 
ingot  and  which  shall  in  all  cases  assure  the  identification  of  the  forg- 
ing, piece,  etc.,  with  the  ingot  from  which  it  was  made  or  cut.  They 
shall  also  determine  with  certainty  the  weight  of  metal  cut  from  the 
top  and  frt>m  the  bottom  of  each  ingot  used. 

7.  Condition  of  material  when  delivered. 

All  the  forgings  shall  be  rough  finished,  except  when,  for  some  parts 
of  breech  mechanism,  it  is  specifically  stipulated  on  the  drawings  that 
smooth  forgings  are  required;  they  shall  conform  to  the  dimensions 
shown  on  the  drawings,  and  must  be  free  from  seams,  cracks,  sand, 
slag,  folds,  or  other  defects. 

6.  Allotcance  of  metal  for  tests. 

The  manufacturers  shall  always  allow,  without  cost  to  the  United 
States,  sufficient  additional  length  or  size  to  the  pieces  to  furnish  the 
t«ist  specimens  required.  Subject  to  the  limitations  prescribed  herein- 
after, the  instructions  of  the  inspector  relative  to  the  allowance  of 
metal  for  and  iK)sitions  of  the  test  specimens  shall  be  followed,  and  the 
manufEhcturers  shall  always  ascertain  these  instructions  beiore  com- 
mencing the  work. 

Any  metal  required  by  the  manufacturers  for  their  own  mechanical 
tests  at  the  various  stages  of  manufacture  shall  be  provided  for  in  ad- 
ditionsd  length  or  size  of  the  pieces  over  tliat  required  by  the  United 
States  for  the  tests  of  acceptan(*e,  and  in  no  case,  unless  by  special 
authorization  of  the  insx>ector,  shall  the  manufacturers  use  for  their  own 
tests  any  of  the  metal  or  length  of  piece  requhed  by  the  United  States. 
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9,  Submission  far  test 

Pieces  which  have  filled  the  requirements  of  manufaotnre  and  hare 
been  properly  treated  shall  be  submitted  for  test  by  the  manufacturers, 
and  the  inspector  shall  then  proceed  to  designate  the  positions  of  the 
required  test  specimens^  marking  them  and  the  forging  for  future  identi- 
fication according  to  the  instructions  of  the  Chief  of  Ordnance.  The 
marks  put  on  the  forgings  at  this  time,  or  by  the  inspector  at  any  time, 
should  always  be  ou  the  piei^e,  and  before  they  are  effaced  in  one  place 
must  be  transferred  to  some  other  place  in  the  presence  of  the  in- 
spector. 

10.  Test  of  specimens.  • 

If  the  manufacturers  possess  a  satisfactory  testing  machine,  and  if 
the  results  obtained  with  such  testing  machine  are  found  to  be  com- 
parable with  those  obtained  Avitli  the  United  States  testing  machine  at 
Watertown  Arsenal,  then  the  Government  specimens  required  shiJl  be 
tested  by  the  manufacturers,  without  charge,  in  the  presence  of  the  in- 
spector, in  the  following  manner: 

Apply  successively  the  loads  stated  in  the  following  table,  after  which 
increase  the  successive  loads  by  increments  of  1,000  pounds  per  square 
inch  until  five  loads  beyond  the  elastic  limit  have  oeen  applied,  then 
remove  the  micrometer  and  run  up  to  the  maximum  load.  Becoid  the 
elongation  under  each  applied  load  until  the  micrometer  is  removed. 
Kelease  the  load  and  record  the  permanent  set  after  the  application  of 
the  first  and  last  two  loads  given  in  the  table  in  each  case,  except  for 
specimens  from  parts  of  breech  mechanism,  for  which  rdease  only  after 
the  first  and  last  loads  given. 


For  speoimeoa  from— 


I     Loads, 
I  pounds  per 
I    sq.  incn. 


Tubes 


Jackets  for  cannon  of  10-inch  cal- 
iber and  over. 


Jackets  for  field,  siege  and  8-inch 
cannon. 


5,000 
10,000 
20,000 
30,000 
35.000 
40,000 

5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 

5,000 
10,000 
20,000 
30,000 
35.000 
40.000 
44,000 


For  specimen  from— 


Cylindrical  hoops 


Trunnion  hoops. 


Breechblocks,  spindles,  etc 


Gas-check  cups,  etc 


Lever  handles,  breech  plates 


1 
i 

.  etc< 


Loads, 

pounds  per 

sq.  incL 


Determine  and  record  for  all  specimens: 
The  total  elongation  after  mpture. 
Diameter  at  ix)int  of  rnptnre. 
Position  of  ruptnre. 
Character  of  fracture. 
Elongation  of  inch  sections. 


6,000 
10,000 
25,000 
45.000 
50,000 

5,000 
10.000 
25.000 
45,000 
43,000 

5,000 
25.000 
45,000 

5.000 
40,000 
70,000 

5.000 
25.000 
40.000 
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The  original  notes  of  each  test  wiU  be  recorded  on  a  sheet  made 
out  in  the  form  which  follows: 


TbstNo. 

Beeard  of  iemsile  Utt  made  toitk 


Date, 


-,189— 


Testing  MadUne  hy 
for . 


of  $pecimen  from 


[LmgAi^ 


-;  4iavi€Ur  of  tUm 


-;  area  qf  erou-MeUon 


markt 


0 


Applied  loads. 

Total  elongation. 

Kemarks. 

Pound*. 

Inehoi. 

Per  set  at  5, 000  pounds  per  square  inch. 

Per  set  at pounds  per  aqoare  inch. 

Par  set  at pounds  per  square  inch. 

• 

Total  elonffatioa  after  rupture, 
Diameter  at  point  of  rupture,  — 

Position  of  rupture, . 

Character  of  fracture, . 

Xkmgatlon  of  inch  seotiona, — 


inches. 


-inchaa. 


This  sheet  will  be  signed  by  the  engineer  making  the  test  and  be 
handed  to  the  inspector. 

If  the  mannfactnrers  have  no  satisfieuitory  testing  machine  the  Chief 
of  Ordnance  may  provide  for  testing  the  required  specimens  on  any 
machine  satisfactory  to  the  United  States,  and  the  cost  shall  be  charged 
to  the  manufacturers  and  be  deducted  from  any  amounts  which  may 
become  due  them. 

All  specimens  which  are  to  be  tested  outside  of  the  manufacturers' 
works,  excepting  those  special  additional  specimens  taken  by  the  United 
States  for  ktformation,  shall  be  sent  to  the  place  of  testing  by  the  manu- 
facturers, by  express,  at  their  own  expense.  Summaries  of  the  reports 
of  test  of  such  sx>ecimens  will  be  furnished  to  the  manufacturers  for 
their  information;  but  reiK)rts  of  tests  made  at  Watertown  Arsenal 
shall  be  regarded  as  strictly  confidential  prior  to  their  publication  by 
the  €k>vemment. 

All  specimens  shall  pass  through  the  inspector's  hands  for  inspection 
and  record.  The  United  States  testing  machine  at  Watertown  Arsenal 
and  tests  made  on  it  shaU  always  be  considered  as  standard,  and  any 
or  all  specimens  shall  be  tested  on  it  if  desired  by  the  United  States. 

The  following  tensile  si)ecimens,  to  be  selected  by  the  inspector  from 
the  number  required  by  the  specifications  to  be  furmshed,  will  always 
be  tested  at  Watertown  Arsenal,  viz : 

One  from  every  5th  tube  and  jacket  forging  for  field  cannon. 

One  from  every  3d  tube  and  jacket  forging  for  siege  cannon. 

One  from  each  end  of  every  3d  tube  and  jacket  forging  for  cannon 
of  8  inches  caliber  and  upward. 

And  the  cost  of  testing  and  recording  these  specimens  shall  be  paid 
direct  by  the  manufacturers  to  the  proper  officer  at  Watertown  Arsenal. 
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11.  Additional  specimens  required. 

Any  special  additional  test  specimens  required  by  the  United  States 
for  information  or  experiment  shall  be  furnished  by  the  manufactarers 
at  actual  cost  of  labor  of  preparation,  with  ten  x>er  centom  added  to 
cover  wear,  etc.,  of  tools. 

12.  Time  ailotced  when  pieces  are  not  accq^ted  or  refected* 

If  a  piece  is  not  accepted  on  account  of  unsatisfactory  physical  qoal* 
ities  shown  by  the  results  of  test  of  the  first  set  of  specimens  and  the 
manufacturers  desire  to  again  submit  the  piece  they  shall,  within  three 
days  from  the  date  they  are  informed  of  non acceptance,  notify  the  in- 
spector to  that  effect.  The  United  States  reserves  the  right  to  refuse 
a  second  submission^  and  if  such  notification  is  not  received  within 
that  time,  or  if  the  manufacturers  are  informed  that  they  cannot  retreat 
or  retest  the  piece,  they  shall  proceed  to  replace  it. 

If  a  piece  after  b^ing  submitted  for  test  is  finally  rejected  at  the  man- 
ufacturers' works  on  account  of  unsatisfactory  physicsd  qualities  or  dimen- 
sion s,  or  on  account  of  defects,  or  at  anytime  after  delivery  on  account  of 
developed  defects,  then  the  manufacturers  shall  be  allowed  three  months 
in  the  case  of  tubes  and  jackets  for  cannon  of  8  inches  caliber  and  up- 
ward; two  months  in  the  case  of  trunnion  hoops  for  cannon  of  8  inches 
caliber  and  jipward  and  tubes  and  jackets  for  siege  cannon;  and  one 
month  in  the  case  of  all  other  pieces,  from  the  date  of  notification  of  rejec- 
tion, in  which  to  deliver  the  replacing  piece;  and  no  penalty  shall  accme 
under  the  contract  for  nondelivery  of  a  set  of  forgings  on  account  of 
the  nondelivery  of  such  replacing  piece  during  the  time  allowed;  but 
the  full  penalty  for  nondelivery,  of  a  set  will  accrue  for  all  the  time  after 
the  stipulated  time  of  delivery  during  which  there  remains  any  undeliv- 
ered piece  of  the  set  the  nondelivery  of  which  is  not  covered  by  the 
allowance  of  time  for  replacement- 

When  a  piece  is  required  to  replace  one  rejected  after  delivery  for 
developed  defect,  a  penalty  will  accrue  for  nondelivery  within  the  time 
allowed  for  replacement,  such  penalty  to  bear  the  same  ratio  to  the  pen- 
alty for  nondelivery  of  a  set  as  the  weight  of  the  piece  bears  to  the  weight 
of  a  set. 

13.  Use  of  rejected  pieces  and  transfer  of  pieces. 

Pieces  which  are  rejected  may,  with  the  approval  of  the  inspector, 
be  used  for  the  manufacture  of  other  pieces,  but  simple  transfer  of  a 
piece  from  one  desig^nation  to  another  may  be  made  by  the  manufac- 
turers, at  any  time  before  presentation  for  final  inspection,  on  notifica- 
tion to  the  inspector;  provided  that  in  any  case  all  the  requirements  of 
manufacture  for  the  piece  as  presented  for  final  inspection  must  be 
fulfilled. 

14.  Provisional  accepta/nce. 

Pieces  which  have  filled  the  requirements  of  manufactiure  and  which 
are  accepted  as  to  physical  qualities  shall  be  immediately  machined  to 
rough  finished  dimensions  for  delivery  and  be  presented  for  final  in- 
spection. If  they  are  satisfactory  as  to  dimensions  and  show  no  defects 
they  will  be  provisionally  accepted  by  the  United  States^  but  the  manu- 
facturers shall  hold  themselves  liable  to  replace  any  piece  which  may  be 
finally  rejected  at  any  time  during  machine  finishing  for  any  developed 
defect. 
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15.  Allowed  variations  in  rough  finished  dimensions. 

The  rough  fiuished  dimenMons  at  delivery  may  vary  plus  or  minus 
one-sixteenth  of  an  inch  on  a  side  from  the  required  rough  finished  di- 
mensions. If  an^  rough  finished  dimension  is  more  than  one-sixteenth 
of  an  inch  on  a  side  nearer  to  the  finished  dimension  than  is  required, 
but  there  is  in  the  inspector's  opinion  a  fair  probability  that  the  forg- 
ing can  be  finished  to  the  required  dimension,  with  possibly  som^ 
additional  cost,  then  the  piece  will  be  provisionally  accepted  with  the 
conditions  that  the  manufacturers  shall  pay  any  extra  cost  of  machine 
finishing  due  to  the  erroneous  dimension,  and  shall  replace  the  piece  as 
though  rejected  for  a  developed  defect  if  the  attempt  to  finish  is  unsuc- 
cessfol  on  account  of  the  erroneous  dimension,  paying  the  cost  of  all 
machine  work  lost  in  the  attempt  to  finish;  if  there  is  more  than  one- 
sixteenth  of  an  inch  of  surplus  metal  on  a  side  on  any  rough  finished 
dimension,  the  manu&oturers  shall  machine  off  the  surplus  metal  to  the 
required  rough  finished  dimension.  ^ 

16.  Board  to  determine  the  gramty  of  defects. 

If  a  piece  is  condemned  at  any  time  for  defects  the  manufacturers 
may,  with  the  approval  of  the  Department,  submit  the  piece  for  the 
inspection  of  a  board  to  consist,  if  practicable,  of  not  less  than  three 
officers  of  the  Ordnance  Department,  and  the  decision  of  said  board, 
subject  to  the  approval  of  the  Chief  of  Ordnance,  shall  govern  as  to  its 
acceptance  or  rejection:  and  the  manufocturers  may  have  a  represent- 
ative appear  before  said  board. 

« 

17.  Shipment  of  rejected  and  replacing  'pieces. 

If  a  piece  be  finally  rejected  after  leaving  the  manufacturers'  works, 
the  manufacturers  shall  ship  the  replacing  piece,  freight  charges  pre- 
paid, to  the  place  of  rejection.  The  rejected  piece  will,  if  the  manu- 
facturers desire,  be  shipped  back  to  them  at  their  expense. 

16.  Delivery. 

A  piece  shall  be  considered  delivered  when  it  is  provisionally  accepted 
by  the  United  States.  The  manufacturers  shall,  at  the  request  of  the 
inspector,  place  such  pieces,  without  charge,  on  board  cars  where  they 
can  be  taken  up  by  a  convenient  shipping  line,  for  transportation  by  the 
TTnited  States,  and  shall  be  responsible  for  any  damage  up  to  the  time 
of  shipment.  Shipments  will  be  made  by  the  United  States  as  fre- 
quently as  economy  will  permit. 

19,  Weight  of  delivered  pieces. 

The  weight  of  all  j>iece6  for  pa3rment  shall  be  determined  by  calcula- 
tion firom  the  required  rough  finished  dimensions,  assuming  a  cubic  inch 
of  steel  to  weigh  0.284  of  a  x>ound.  Weights  for  shipment  shall  be  de- 
termined on  accurate  scales  which  the  inspector  may  verify  at  any  time. 

20.  Payments. 

When  contracts  require  the  delivery  of  pieces  for  the  fabrication  of 
more  than  one  kind  or  csdiber  of  cannon,  or  more  than  one  set  of  pieces 
for  a  particular  caUber,  then  payment  for  each  set  of  pieces  for  each 
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kind  or  caliber,  or  for  each  set  for  a  particular  caliber,  will  be  made  on 
completion  of  the  delivery  of  each  set  of  pieces,  less  five  per  centum  to 
be  retained  by  the  United  States  until  the  completion  of  the  whole  con- 
tract, or  of  ail  the  pieces  for  a  particular  caliber. 

Payments  shall  be  made  on  bills  approved  by  the  proper  officers  in 
the  manner  prescribed  by  law  and  regulation. 

p  21.  Liability  of  sureties. 

A  contract  foj  the  manufistctnre  of  material  for  cannon  shall  be  con- 
sidered completed  so  far  as  the  liability  of  the  sureties  is  concerned 
only  when  aU  the  pieces  to  be  delivered  under  said  contract  have  been 
so  far  machine  finished  as  to  preclude  the  i>06sibi]ity  of  the  final  rejec- 
tion of  any  one  of  said  pieces. 

Part  U.— For  Tubes  and  Jackets. 

i.  Bize  of  ingot. 

Ingots  for  tubes  shall  have  an  area  of  cross-section  in  that  part  ot 
the  ingot  used  for  the  tube  forging  at  least  four  times  as  great  as  the 
maximum  area  of  cross-section  of  the  rough  forging,  except  that  for 
tubes  for  cannon  of  12  inches  caliber  and  upward  the  area  of  cross-sec- 
tion of  that  part  of  the  ingot  used  for  the  tube  forging  shall  be  at  least 
three  and  one-half  times  as  great  as  the  maximum  area  of  cross-section 
of  the  rough  forging ;  the  ingots  for  jackets  shall  have  an  area  of  cross- 
section  in  that  part  of  the  ingot  used  for  the  jacket  forging  at  least 
three  and  one-half  times  as  great  as  the  maximum  area  of  cross-section 
of  the  rough  forging,  except  that  for  jackets  for  cannon  of  12  inches 
caliber  and  upward  the  area  of  cross-section  of  that  part  of  the  ingot 
used  for  the  jacket  forging  shall  be  at  least  three  times  as  great  as  the 
maximum  area  of  cross-section  of  the  rough  forging;  and  the  ingots  for 
lining  tubes  shall  have  an  area  of  cross-sexjtion  in  that  part  of  the  ingot 
used  fbr  the  lining-tube  forging  at  least  six  times  as  great  as  the  maid- 
mum  area  of  cross-section  of  the  rough  forging.  If  bored  ingots  are 
used  then  the  wall  of  the  ingot  shall  be  reduced  by  forging  at  least  as 
much  as  to  one-half  of  its  original  thickness. 

2.  Part  of  ingot  to  he  used. 

Only  so  much  of  any  ingot  shall  be  used  for  tube  and  jacket  forgings« 
including  extra  length  for  test  specimens,  as  shall  remain  alter  at 
least  six  per  centum  of  the  total  weight  of  the  ingot  has  been  cut  from 
the  bottom  of  the  ingot,  and  at  least  thirty  per  centum  irom  the  top ;  but 
if  any  other  method  is  used  for  producing  ingots  than  the  ususd  one  of 
(fasting  solid  in  open  molds,  the  weight  of  metal  to  be  out  from  the 
top  and  bottom  of  ingots  shall,  if  desired  by  the  manufacturers,  be  de- 
termined by  the  Ordnance  Department,  by  experiment,  at  the  manufac- 
turers' expense,  with  a  view  to  utilizing  so  much  of  such  ingots  as  shall 
be  equal  in  all  respects  to  that  part  of  the  usual  ingot  which  manufieMi- 
turers  are  permitted  to  use. 

3.  Treatment. 

Tubes  and  jackets  shall  be  annealed  at  a  high  heat  before  oil-temper- 
ing and  either  after  forging  or  after  rough  finishing,  as  may  be  desired 
by  the  United  States.  The  heat  will  be  at  least  as  high  as  that  to 
which  the  pieces  are  subsequently  to  be  heated  for  oil- tempering. 
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The  pieces  shall,  after  rough  boring  and  turning,  be  ,oil- tempered, 
and  subsequently  annealed  at  a  temperature  lower  than  that  of  temper- 
ing. 

jBvery  operation  of  tempering  or  annealing  must  be  witnessed  by  the 
inspector  or  such  of  his  assistants  as  he  may  designate,  and  if  unsatis- 
factory in  any  way,  retempering  or  reannealing  shall  be  ordered  in  Ms 
discretion. 

4,  Oil-tempering* 

Tubes  and  jackets  shall  generally  be  heated  for  oil  tempering  verti- 
cally and  as  evenly  a-s  possible;  shall  be  immersed  in  the  oil  in  the  direc- 
tion of  their  axes  in  such  manner  and  with  such  arrangement  that  a 
current  of  oil  will  flow  through  the  bore,  and  the  operation  shall  always 
be  performed  on  the  whole  of  the  piece,  never  on  a  part  only. 

5.  AnneaUng  after  oil-tempering. 

Tubes  and  jackets  shall  be  heated  for  annealing  as  evenly  as  pos- 
sible, and  tho  operation  shall  always  be  performed  on  the  whole  of  the 
piece,  never  on  a  part  only;  but  if  it  be  necessary,  from  the  conditions 
in  any  case,  to  vary  the  degree  of  the  heat  at  the  ends,  this  variation 
must  be  uniform  from  one  end  to  the  other. 

6.  Straightening. 

• 

When  after  treatment  pieces  are  found  to  be  bent  or  warped  to  such 
an  extent  as  to  render  straightening  necessary,  they  shall  be  heated  for 
this  oi>eration,  and  the  straightening  shall  be  followed  by  oil- tempering 
and  subsequent  annealing,  or  annealing  simply,  in  the  discretion  of  the 
insi)ector.  Tubes  and  jackets  when  deUvered  shall  be  straight  and  true, 
free  from  serious  warp  or  bend,  the  exterior  being  truly  concentric  with 
the  bore.  The  amount  of  warp  or  bend  that  can  be  allowed  will  be  deter- 
mined by  the  inspector. 

7.  Number,  form,  and  poiitian  of  test  speeimens. 

The  stem  of  all  test  specimens  shaU,  if  possible,  be  taken  within  the 
finished  interior  and  exterior  surfaces  of  the  piece  prolonged. 

Tangential  tensile  test  specimens  shall  be  furnished  from  each  tube 
and  jacket  as  specified  in  the  following  table,  No.  I: 

TahU  I. 


Caliber  of  oaanon. 

Designation  of 
pieoo. 

Number  of  speci- 
mens from — 

Size  of  specimens. 

Hinimam 

distance  of 

axis  from 

end  of 
forging. 

Breech 
end. 

Mnssle 
Old. 

Length  of 
stem. 

Diameter  of 
stem. 

FlddoamMm  of  aUoali- 
bora. 

Siogo  oaoBon  of  all  oali- 

.Mrs. 
Soaooaat  camioii  <tf  8* 

inoh  eaUber  and  ap- 

wKdtoia-inohoAlI- 

ber. 
SeaeoMt  oaniMtt  of  13 

Inehoo  eolib«  and 

OTBT. 

(  Tube 

2 
2  0 

2 

2 
3 

3 
3 

3 
4 

2 

r            2 

2 

2 
2 

3 
3 

3 

i 

Inehet. 
2.0 
2.0 

2.0 

2.0 
8.0 

3.0 
3.0 

3.0 
3.0 

Inehu. 
0.505 
0.505 

0.505 

0.505 
0.564 

0.564 
0.564 

0.564 
0.564 

Indvu. 
1.15 
1.15 

1.15 

1.26 
1.25 

1.60 
1.50 

l-5« 
L60 

1  Jacket,  witiioat 

<     tnumions. 

Jacket,  with 

tnumions. 

(Tabe 

Jacket 

Tube 

'Jacket 

4 

>Tnbe 

(Jacket 

All  with  screw-ends  as  required. 
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8.  Physical  qualities. 


Each  of  the  test  specimens  should  show  the  physical  qualities  given  in 
the  following  table,  No.  II,  which  the  manufacturers  sh^  aim  to  obtain : 


TahU  II. 


Caliber  of  cannon. 

Deeignation 
of  piece. 

Slaatio 
limit. 

Tenaile 
•trength. 

Elonntion 

after 

raptan. 

^eld  cannon  of  all  ca1ibfiTfi--r.x. «...*•■*. r  ■* 

Tnbe 

Jacket 

Tnbe 

Jacket 

Tnbe 

Jacket 

Tube 

Jacket 

XOf.  p«r 
Mf.  indk. 
46,000 
60,000 
46,000 
50.000 
46.000 
50,000 
46,000 
48,000 

Xte.|Mr 
9q,ineh. 
86.000 
08,000 
86,000 
03,000 
86,000 
03,000 
86,000 
80,000 

PitrpmU 
a.0 
10.0 
90.0 
l&O 
10.0 
17.0 
10.0 
17.0 

RIaota  rumnnn  nf  all  ftnlihAm ) 

Seacoaat  cannon  of  8-inch  caliber 

Seacoaat  eannon  of  10-inoh  caliber  and  over  ; 

The  forgings  shall,  however,  be  accepted  as  to  physical  qualities,  pro- 
vided no  one  of  the  specimens  shows  results  in  any  particular  below 
the  figures  given  in  the  following  table,  No.  Ill: 


TablSlII. 


Caliber  of  cannon. 

Designation 
of  piece» 

Hlasde 
limit. 

TenaHe 
atrength. 

Xlonn> 

tion  vter 

rnptare. 

OoBtrae- 
tkmcf 

'Flnld  rftTinon  of  all  calibom  ...........  •' 

Tnbe 

Jacket 

Tube 

Jacket 

Tnbe 

Jacket 

Tube 

Jacket 

XAf.JMT 

$q.  inck. 
48,000 
46,000 
42,000 
46,000 
42,000 
46,000 
42,000 
44,000 

«0.  tfMft. 

78,000 
86,000 
78.000 
86,000 
78,000 
85,000 
78,000 
88,000 

PflTMlU. 

90.0 
17.0 
18.0 
16.0 
17.0 
16.0 
17.0 
18.0 

PflroMl. 
86.0 

80.0 
80.0 
27.0 
80.0 
'    27.0 

aoio 

97.0 

ftlniTA (vinnon of  all  calibcni ............  < 

Seacuast  cannon  of  8-inch  caliber I 

Seaooaat  cannon  of  10-inch  caliber  and 
over.                                                     \ 

Except  that  for  the  calibers  and  pieces  enumerated  below,  one,  and 
only  one  specimen  from  each  end  may  be  in  any  one,  and  only  one,  partic- 
ular lower  in  its  qualities  than  the  figures  given  in  table  TSo.  in,  but 
must  not  be  in  that  particular,  lower  than  the  figures  given  in  the  fol- 
lowing table,  No.  IV: 


TdkU  IV. 


Caliber  of  cannon. 

Designation 
of  piece. 

Elastic 
limit. 

Tensile 
stoength. 

Elonga- 
tion aner 
rupture. 

OoBtrao- 

tiOBOf 

Seaooaat  cannon  of  8-inch  caliber i 

Seacoaat  cannon  of  10-inch  caliber  and  C 
over.                                                     { 

Tnbe 

Jacket 

Tube 

Jacket 

Lb».p*r 
iq.  ineh, 
40,000 
44,000 
40,000 
42,000 

tqineh, 
75,000 
83,000 
75,000 
80,000 

18.0 
14.0 
15.0 
18.6 

P0rmU. 
9BlO 
90.O 
99.0 
90.0 

In  addition  to  the  tensile  tests  prescribed,  the  tubes  and  jackets  shall 
be  submitted  to  a  powder  test,  or  hydraulic  test,  if  desired  by  the  United 
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• 

St^ites,  with  an  interior  pressure  a  little  (about  1,000  pounds)  less  than 
their  elastic  resistance;  and  no  weakness  or  defect  should  be  developed 
by  these  tests.  The  manufacturers  shall  detach  rings  for  mandrel  or 
initial  tension  tests  when  in  special  cases  they  are  notified  that  such 
rings  are  desired. 

These  additional  tests  wfll  be  made  under  the  supervision  of  the  Ord- 
nance Department,  and  any  extra  expense  incurred  by  the  manufactur- 
ers will  be  paid  for  as  provided  in  paragraph  n,  Part  I. 

9.  Betesting. 

If  a  piece  fidls  to  fill  the  physical  requirements  of  these  specifications 
at  either  end  it  may  generally  be  submitted  for  retest  of  the  failing  end 
or  ends,  but  in  such  case  no  specimen  may  show  results  below  the  fig-^ 
ures  given  in  table  No.  m.  If  retreatment  intervenes  between  the  two 
submissions,  complete  tests  of  both  ends  shall  be  made,  except  for  those 
pieces  where  the  test  of  but  one  end  is  required  originally,  and  the  pre- 
vious results  will  not  be  considered  in  deciding  upon  the  acceptance  or 
rejection  of  the  piece.  If  a  piece  fails  to  fill  the  requirements  on  this 
second  submission  it  shall  be  finally  rejected,  except  when  the  inspector 
recommends  and  the  Ohief  of  Ordnance  authorizes  further  treatment  or 
testing. 

Part  HI. — ^Por  Hoops. 

1.  Part  of  ingot  to  be  used. 

Only  80  much  of  any  ingot  shall  be  used  for  hoop  forgings,  including 
extra  length  for  test  specimens,  as  shall  remain  after  at  lea^st  five  per 
centum  of  the  total  weight  of  the  ingot  has  been  cut  from  the  bottom  of 
the  ingot,  and  at  least  twenty-eight  per  centum  from  the  top;*  but  if 
any  other  method  is  used  for  producing  ingots  than  the  usual  one  of 
casting  solid  in  open  molds,  the  weight  of  metal  to  be  cut  from  the  top 
and  bottom  of  ingots  shall,  if  desired  by  the  manufacturers,  be  deter- 
mined by  the  Ordnance  Department,  by  experiment,  at  the  manufac- 
turers' expense,  with  view  to  utilizing  so  much  of  such  ingots  as  shall 
be  equal  in  all  respects  to  that  part  of  the  usual  ingots  which  manufac- 
turers are  permitted  to  use. 

2.  Size  of  forgvngs. 

Oylindrical  hoops  may  be  either  forged  or  rolled.  The  allowance  of 
metal  over  tJie  rough-ftaished  diameters  shall  be  as  slight  as  possible, 
especially  if  the  hoop  forgings  are  to  be  treated  as  they  come  from  the 
forge  or  rolls  and  without  being  machined. 

Trunnion  hoops  shall  vary  as  little  as  possible  from  the  rough-fin- 
ished diameters,  and  esx>ecially  the  rough-finished  dimensions  in  the 
vicinity  of  tiiie  rimbases,  and  any  surplus  metal  shall  be  removed  before 
treatment. 

The  inspector  may,  in  his  discretion,  require  the  reworking  of  any 
boop  on  which  there  is  an  excessive  allowance  of  metal  in  any  part  or 
throughout,  or  may  require  the  removal  of  the  surplus  metal  by  ma- 
chining before  oil-tempering.  Except  for  very  thin  hoop  forgings,  the 
allowance  of  metal,  over  the  rough-finished  diameters,  when  the  forg- 
ing is  oil-tempered  should  not  exited  one-quarter  of  an  inch. 
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3.  Treatment 

All  hoops  shall,  if  desired  by  the  United  States,  be  annealed  at  a 
high  heat  before  oil-tempering.  The  heat  will  be  at  least  as  high  as 
that  at  which  the  hoops  are  to  be  subsequently  oU-tempered.  X^e 
hoops  shall  then  be  oil-tempered  and  subsequently  annealed  at  a  tem- 
perature lower  than  that  of  oil- tempering. 

Every  operation  of  tempering  or  annealing  must  be  witnessed  by  the 
inspector,  or  such  of  his  assistants  as  he  may  designate,  and  if  unsatis- 
factory in  any  way,  reteinpering  or  reanneaJing  shaU  be  ordered  in  his 
discretion. 

4.  OUrtemperirig. 

All  hoops  shall  be  heated  for  oil-tempering  as  evenly  as  possible  and 
shall  be  immersed  in  the  oil  in  the  direction  of  then*  axes,  and  the  oper- 
ation shall  be  performed  on  the  whole  of  the  piece,  never  on  a  part  only. 

5.  Annealing  after  oilrtempering. 

All  hoops  shall  be  heated  for  annealing  as  evenly  as  iK)Ssible,  and  the 
operation  shall  always  be  performed  on  the  whole  of  the  piece,  never  on 
a  part  only. 

6.  Number  J  position^  and  form  of  test  specimens. 

« 

The  stem  of  all  test  specimens  shall,  if  possible,  be  taken  within  tiie 
finished  interior  and  exterior  surfaces  of  the  hoop  prolonged. 

Tangential  tensile  test  specimens  shall  be  fimiished  from  each  tnm- 
nion  hoop,  as  specified  in  the  foUowing  table,  Ko.  Y. 

TdbU  V. 


Caliber  of  cannon. 


Held  oamMm  of  an  caliben , 

Siege  cannon  of  adl  calibers 

SoMoaat  guns  of  8  and  10  inobea  caliber  . . 
Seaooaat  ^una  of  12  inchea  caliber  and  over 
ICortara  of  8  Inchea  caliber  and  oyer 


Number  of  teat 
apeoimena. 


Breech 
6nd. 


I 
S 
8 
4 

8 


Kuaala 
end. 


Length 
ofatSm. 


or 
or 
or 
or 
or 


I 
2 
8 
4 
8 


Siie  of  apeoimena. 


Inthm. 

2.0 
3.0 
4.0 
4.0 
4.0 


Diameter 
of  atom 


0.606 
0.564 
0.564 
0.564 
0.604 


a.  A 


I 


L15 
L96 

Las 

L25 
L25 


All  with  screw  ends  asrequired. 
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Tangential  tensile  test  specimens  shall  be  furuished  from  cylindrical 
hoop  forgings,  as  specified  in  the  following  table,  No.  YI: 


Table  VI. 


Bough  finished  sixe  of  hoops  in  forging. 

• 

Number  of  test ' 
specimens. 

Size  of  specimens. 

Minim  nm  distance 
of  axis  from  end 
of  forging. 

From 
each 
end. 

From 
forg- 
ing. 

Length 
ofstcni. 

Diameter 
of  stem. 

Kot  more  than  11"  inside  diameter.  Not  more  than  ) 

50"  long.                                                                    > 
Not  more  than  11"  inaide  diameter.  More  tlian  50"  } 

long.  Not  more  than  120"  long.                              j 
More  than  11"  inside  diameter.  Not  more  than  24"  > 

inside  diameter.    Notmore  than  75*' long.             5 
More  than  11"  inside  diameter.  Not  more  than  24"  ) 

inside  diameter.    More  than  75"  long.  Not  more  S 

than  150"  long.                                                         > 
More  than  24"  inside  diameter.    Not  mere  than  36"  } 

inside  diameter.  Not  more  than  60"  long,             3 
More  than  24"  inside  diameter.  Not  more  than  36"  ? 

inside  diameter.  More  thiin  60"  long.                    $ 
More  than  36"  iuside  diameter.  Not  more  than  60"  } 

long.                                                                          ( 
More  than  36"  inside  diameter.    More  than  60"  1 

long.                                                                          > 

2 

3 

3 
4 

2 

3 

3 
4 

Inches. 
2.0 

2.0 

3  0 

8.0 

4.0 
4.0 
4.0 
4.0 

Inches. 
0.505 

0.505 

0.504 

0.564 

0.564 
0.564 
0.564 
0.564 

Inches. 
1.16 

1.15 

1.25 

1.25 

1.25 
1.25 
L26 
L25 

All  with  screw  ends  as  required. 

The  distance  of  the  axis  of  the  specimen  from  the  end  of  the  forg- 
ing for  both  trunnion  hoops  and  cylindrical  hoops  shall  be  at  least  the 
**  minimum  distance"  given  in  the  tables  plus  one-half  the  excess  of 
thickness  of  the  wall  of  the  forging  at  the  place  of  the  specimen,  when 
oil-tempered^  over  the  prescribed  rough-finished  thickness  of  the 
lioop. 

But  whenever  a  hoop  forging  is  rotated  about  its  axis  during  the  final 
annealing  operation  so  that  the  inspector  is  satisfied  that  a  uniform 
temperature  throughout  each  circumference  is  mechanically  assured, 
the  number  of  specimens  required  by  table  No.  VI  may,  at  the  desire  of 
the  manufacturers  and  in  the  discretion  of  the  inspector,  be  reduced; 
one  specimen  being  taken  from  each  tested  end  when  the  rough ^fini shed 
inside  diameter  of  the  hoops  in  the  forging  is  not  more  than  24  inches, 
and  two  being  taken  from  each  tested  end  when  the  rough-finished 
iuside  diameter  is  more  than  24  inches. 

Also,  when  hoop  forgiiigs  made  from  the  same  ingot  are  arranged 
end  to  end  for  final  annealing,  the  number  and  positions  of  the  tested 
ends  may,  at  the  desire  of  the  manufactuie»s  and  in  the  discretion  of 
the  inspector,  be  determined  from  the  following  condition,  viz:  That  no 
part  of  any  rough-finished  hoop  shall  be  more  than  30  inches  from 
the  plane  of  the  axes  of  the  specimens  of  a  tested  end  as  arranged.  In 
estimating  the  number  of  ends  to  be  tested  under  this  condition,  a 
tested  end  or  ends  will  be  supposed  placed  at  one  or  bi^th  ends  of  the 
row  of  hoops  according  as  one  or  more  than  one  end  is  tested,  but  the 
inspector  may,  at  his  discretion,  select  other  forging  ends  for  testing 
instead  of  these. 

The  failure  of  any  tested  end  of  a  hoop  forging  to  fill  the  requirements 
of  the  specifications  as  to  physical  qualities  will  be  considered  to  apply 
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to  all  the  metal  between  this  end  and  a  tested  end  which  fills  these  le- 
quireinenta,  but  the  metal^between  two  consecutive  tested  ends  which 
fill  these  requirements  shall  be  regarded  as  filling  them  also;  provided 
that  any  untested  hoop  of  a  forging  may  be  separately  tested  and  the 
question  of  its  accicptauce  or  rejection  decided  by  its  test  alone. 

Before  the  inspector  allows  any  departure  from  the  requirements  of 
table  Ko.  VI  he  must  assure  himself  that  the  manufacturers  are  attain- 
ing a  degree  of  uniformity  in  treatment  to  warrant  the  change;  he  may 
at  any  time  return,  in  whole  or  in  part,  to  the  requirements  of  table  No. 
VI,  and  should  do  so  occasionally  to  cneck  the  skill  of  the  manufactur- 
ers and  the  certainty  of  the  methods  employed. 

7.  Physical  qtialities. 

The  test  specimens  should  show  at  each  tested  end  the  mean  physical 
qualities  given  in  the  following  table,  No.  VII,  as  a  minimum. 

Table  VIL 
FOB  TRUNNION  HOOPS. 


Sise  of  specimens. 

Elastic  iimit. 

Tensile 
strength. 

Elongatioii 

atler 

rupture. 

Lenf^h  of 
stem. 

DiBineter 
of  stem. 

Inches. 
2.0 
3.0 
4.0 

inches. 
0.505 
0.564 
0.5«4 

Pounds  per 
sq.  inch. 

to.ooo 

50,000 
50,000 

Poviids  per 

sq,  inch. 

90,000 

90.000 

90,000 

Per  eenL 
18.0 
15.0 
13.0 

FOR  CYLINDRICAL  HOOP  FORGINGS. 


2.0 
3.0 
4.0 

0.505 
0.564 
0.564 

50,000 
53,000 
53,000 

90,000 
03,000 
03,000 

18.0 
15.0 
13.0 

Provided  that  for  trunnion  hoops  one  specimen  may  be,  in  any  one 
particular,  below  the  figures  stated  in  table  No.  VII,  but  not  lower  than 
48,000  pounds  per  square  inch  in  elastic  limit,  88,000  |K)unds  x)er  square 
inch  in  tensile  strength,  or  1  per  cent  less  than  stated  in  elongation 
after  rupture;  and  provided,  further,  that  for  cylindrical hooi>  forgings, 
when  two  specimens  are  taken  from  an  end,  nejther  should  be  lower  in 
any  particular  than  the  figures  stated  in  the  table,  and  when  more  than 
two  specimens  are  taken  ,from  an  end,  one  of  them,  and  no  more,  may 
be,  in  any  one  particular,  below  the  figures  stated  in  table  No.  VII,  but 
not  lower  than  50,000  pounds  per  square  inch  in  ela«stic  limit,  90,000 
pounds  per  square  inch  in  tensile  strength,  or  1  per  cent  less  than  stated 
in  elongation  after  rupture. 

8.  Retesting, 

If  any  hoop  forging  fails  to  fill  the  physical  requirements  of  these 
specifications  at  either  end,  it  may  generally  be  submitted  for  retest  of 
the  failing  end  or  ends,  in  which  case  the  number  of  specimens  may,  in 


REPORT  OF  THE  CHIEF  OF  ORDNANCE.         40S 

the  discretion  of  the  inspector,  be  less  than  was  originally  required; 
but  each  one  of  a  reduced  number  of  specimens  must  show  qualities  as 
high  as  the  mean  qualities  required.  If  retreatment  intervenes  between 
the  two  submissions,  complete  tests  of  the  forging  shall  be  made  and 
the  previous  results  will  not  be  considered  in  deciding  upon  its  accept- 
ance or  rejection.  A  forging  failing  to  pass  on  this  second  submission 
shall  be  fijially  rejected,  except  when  the  inspector  recommends,  and 
the  Chief  of  Ordnance  authorizes,  further  treatment  or  testing. 

9.  Definition  of  hoop. 

The  term  cylindrical  hoop  used  in  these  specifications  shall  be  con- 
strued to  mean  aU  those  forgings  which  are  tio  be  used  over  a  tube  or 
jacket  in  constructing  a  gun,  by  whatever  name  they  may  be  desig- 
nated, either  as  hoop,  ring,  sleeve,  etc.,  and  also  all  bushmgs  for  the 
breech. 

Part  IY. — For  Parts  of  Breech  Mechanism. 

1.  Part  of  ingots  to  be  used. 

Only  so  much  of  any  ingot  shall  be  used  for  breech  mechanism  forg- 
ings, including  extra  length  for  test  specimens,  as  shall  remain  afber  at 
least  five  per  centum  of  the  total  weight  of  the  ingot  has  been  cut  from 
the  bottom  of  the  ingot,  and  at  least  twenty-eight  per  centum  from  the 
top;  but  if  any  other  method  is  used  for  producing  ingots  than  the 
usual  one  of  casting  solid  in  open  molds,  the  weight  of  metal  to  be  cut 
from  the  top  and  bottom  of  ingots  shall,  if  desired  by  the  manufactiurers, 
be  determined  by  the  Ordnance  Department,  by  experiment,  at  the 
manufacturers'  expense,  with  view  to  utilizing  so  much  of  such  ingots 
as  shall  be  equal  in  all  respects  to  that  part  of  the  usual  ingot  which 
manufacturers  are  permitted  to  use. 

J2.  Size  of  forgings. 

m 

Parts  of  breech  mechanism,  excepting  those  expressly  required  by 
the  drawings  as  smooth  forgings,  shall  he  rough  finished  before  treat- 
ment; but  the  inspector  may,  in  his  discretion,  if  the  conditions  war- 
rant it,  waive  this  requirement  entirely,  or  may  only  require  the  removal 
of  any  excessive  allowance  of  metal,  in  places,  by  machining;  parts, 
however,  which  are  shown  on  the  drawings  bored  or  pierced  shall 
always  be  bored  or  pierced  before  oil-tempering. 

5.  Treatment. 

Parts  of  breech  mechanism,  or  such  of  them  as  may  be  desired  by 
the  United  States,  shall  be  annealed  at  a  high  heat  before  oil-tempering. 
This  heat  will  be  at  least  as  high  as  that  at  which  the  parts  are  to  1^ 
subsequently  oil-tempered.  The  parts  shall  then  be  oil-temi)ered  and 
subsequently  annealed  at  a  temperature  lower  than  that  of  tempering. 

Every  operation  of  tempering  and  annealing  must  be  witnessed  by 
the  inspector  or  such  of  his  assistants  as  he  may  designate,  and  if  un- 
satisfactory in  any  way,  retempering  or  reannealing  shall  be  ordered, 
in  his  discretion. 
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4.  (Hi-tempering, 

Farts  of  breech  mechanism  shall  be  heated  for  oil-tempering  as  evenly 
as  possible,  and  immersed  in  the  oil  as  required;  the  operation  shall  al- 
ways be  performed  on  the  whole  of  the  piece,  never  on  a  part  only. 

5.  Annealing  after  oil-tempering* 

Parts  of  breech  mechanism  shall  be  heated  for  annealing  as  evenly  as 
I)08sible,  and  the  operation  shall  always  be  performed  on  the  whole  of 
the  piece,  never  on  a  part  only. 

6,  Representative  treatment  and  testing. 

The  parts  of  breech  meclianism  of  the  same  kind  made  from  the  same 
ingot  shall,  as  much  as  possible,  be  treated  together,  and  specimens  for 
test  shall  be  taken  from  one  or  more  of  the  pieces  to  represent  the  whole, 
as  specified  in  Table  No.  VIII;  and  in  all  such  cases  the  proposed  dis- 
position of  the  pieces  for  the  final  annealing  must  be  approved  by  the 
inspector  before  the  operation  is  commenced. 

The  acceptance,  nonacceptance,  or  rejection  of  the  tested  piece  shall 
carry  with  it  the  acceptance,  nonacceptance,  or  rejection  of  all  the  other 
pieces  represented  by  the  same  test;  but  in  case  of  nonacceptance  or 
rejection,  when  there  happens  to  be  on  any  of  the  other  pieces  sufficient 
metal  to  allow  it  to  be  tested  as  required  by  the  specifications  it  may  be 
so  tested  and  passed  upon  separately,  and  in  case  of  nonacceptance  when 
there  are  several  pieces  represented  and  no  extra  metal  for  test  speci- 
*  mens,  one  or  more  of  the  pieces  may  be  cut  up  for  test  to  represent  the 
remaining  ones,  if  satisfactory  to  the  inspector. 

In  all  cases  of  representative  treatment  and  testing  the  manufac- 
turers shall  arrange  with  the  inspector  the  details  of  the  fabrication  be- 
fore any  work  is  done,  and  the  inspector  shall  designate  the  pieces  to  be 
tested. 

7.  Number^  position  J  a/ndform  of  test  specimens. 

The  stem  of  all  specimens  shall,  if  possible,  be  taken  within  the  fin- 
ished exterior  and  interior  surfaces  of  the  piece  prolonged,  or  other- 
wise they  shall  be  taken  just  outside  the  rough-finished  lines  of  the 
the  piece:  the  axis  shall,  if  possible,  always  be  at  least  3  inches  from 
the  axis  of  the  forging. 
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Test  speciineus  shall  be  furnished  from  paxts  of  breech  mechanism  as 
specified  in  the  following  table,  No.  VEH: 


TabU  rUI. 


Name  of  part. 


Breeohblook 


Spindle 


Leyerlumdlea, 
breech  plates, 
and  iStoe  plates 


■■ 


Gaa-cheok  onpe 
and  gaa-ehecic 
rings. 


Block  carriers 


EOnge  pins,roll- 
ers,and  bats  for 
seooring  pins. 


Caliber  of  cannon. 


Field  cannon  of 
all  calibers. 


One  from  eyery 
fifth. 


One  from  stem 
of  every  fifth. 


One  from  eyery 
twelfth. 


One  from  one 
additional 
forging  for 
test.  To  be 
made  for 
each  10. 


One  from  eyery 
twelfth. 

One  from  one 
additional 
forging  for 
teat.  To  be 
made  for  each 
25. 


Sieee  cannon  of 
aU  calibers. 


One  from  eyery 
thirf. 


One  from  stem 
of  every  third. 


One  from  every 
fifth. 


One  from  one 
additional 
forging  for 
test.  To  be 
made  for 
eachO. 


One  from  every 

fifth. 
One  from  every 

tenth. 


Seacoast  can- 
non of  8 

inches  caliber 
and  over. 


*Two  from  ev- 
ery second. 


One  from  rear 
of  head  of 
every  second. 


Sise  of  speci- 
men. 


Length 
of  stem. 


One  from  ev- 
ery third. 


Two  from 
one  addi- 
tional fore- 
ing  for  test. 
To  be  made 
for  each  4. 


One  firom  ev- 
ery fifth. 


Inehet. 
2.0 

8.0 

2.0 

t3.0 

2.0 
3.0 
2.0 


Diame- 
ter of 
stem. 


s  8  fl'^s 


3.0 


2.0 
2.0 


3.0 


Inehet. 
0.605 

0.564 

0.605 

to.  664 

0.505 
0.564 
0.505 


0.564 


0.505 
0.505 


0.564 


ill 
^1 


Inehet. 
1.16 

1.25 


1.25 


0.50 


0.75 


0.75 


*  Read  "  one"  for  breech  blocks  for  cannon  of  8  and  10  inches  caliber. 
t  Bead  "2.0"  for  spindles  for  cannon  of  8  inches  caUber. 
t  Bead  "0.505"  for  spindles  for  cannon  of  8  inches  caUber. 

All  with  screw  ends,  as  required. 

When  one  (or  more)  specimen  is  required  from  each  ten  (or  other 
number  of)  forgings,  one  specimen  will  also  be  required  from  any  less 
number  of  forgings,  and  at  least  one  forging  from  each  ingot  and  kind 
of  forging  shall  be  tested. 
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8.  Physical  qualities. 


The  test  specimens  must  show  the  physical  qualities  given  in  the  fol- 
lowing  table^  iNo.  IX,  as  a  minimum: 


TabU  IX. 


Kuneofpttrt. 

Sise  of  specimen . 

ElsAtic 
Umit. 

Tensile 
strength. 

Elonga- 
tion tattt 
rupture. 

Length 
of  stem. 

Diameter 
of  stem. 

BreoohblockB,  spindles,  hinge  pins,  andj 
rollers.                                                    ) 

Lever  handles,  breech  plates,  face  plates,  s 
and  blook  carriers.                                   \ 

Gas-cheek  cups,  gas-check  rings,  and  barss 
for  securing  pins.                                    ( 

Inched 
2.0 
3.0 
2.0 
3.0 
2.0 
3.0 

Inekti. 
0.605 
0.564 
0.505 
0.564 
0.505 
0.564 

Poundiv&r 

SO.iflM. 

45.000 
45,000 
40,000 
40,000 
70,000 
70,000 

Poundtp^r 

9q.  inch. 

85,000 

85.000 

75,000 

75,000 

125,000 

125.000 

• 

PertenL 
18.0 
ICO 
20. 0 
18.0 
12.0 
10.0 

9.  Betesting. 

Ji  any  piece  fails  to  fill  the  physical  requirements  of  these  speciflca- 
tions  it  may  generally  be  submitted  for  retest,  and  if  retreatment  in- 
tervenes between  the  two  submissions  the  previous  results  will  not  be 
considered  in  deciding  upon  the  acceptance  or  rejection  of  the  piece. 
Failing  to  fill  the  physical  requirements  on  this  second  submission  or 
any  subsequent  one,  the  piece  may  be  finally  rejected. 

When  tests  are  representative,  retesting  shall  be  subject  to  the  con- 
ditions, requirements,  and  limitations  of  paragraph  6  of  these  specifica- 
tions for  parts  of  breech  mechanism. 

10.  Parts  required  as  smooth  forgings. 

Those  parts  of  breech  mechanism  required  by  the  drawings  as  smooth 
forgings  or  as  simple  castings,  and  for  which  no  requirement  as  to 
physical  qualities  is  specified,  shall  be  made  with  great  care,  shall  con- 
form as  nearly  as  practicable  to  the  dimensions  shown  on  the  draw- 
ings, and  shall  be  made  of  metal  satisfactory  to  the  inspector.  Such 
parts  shall  be  annealed  after  forging  or  casting  and  shall  receive  no 
other  treatment. 

D.  W.  Flagleb, 
Brig.  Gen.j  Chief  of  Ordnanoey  U.  8.  Armjf. 

Obdnance  Office,  ^ab  Depabtment, 

Washington^  D.  C,  March  31y  1891. 
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COirSTRUCTION  BEPOBT  ON  THE  MASrVACrURE  OF  BO  METALLIC  CAR- 
BIAGE8  FOR  MACHINE  GUNS  AND  ^0  MOUNTS  FOR  OATLING  GUN, 
MODEL  1890,  AT  SPRINGFIELD  ARMORY,  SPRINGFIELD,  MASS. 

(Four  plates.) 

These  carriages  are  made  of  0.15  inch  low  steel  plate,  after  a  design 
of  the  undersigned,  by  order  (of  July  17,  1889)  of  the  Chief  of  Ord- 
nance. 

The  design  includes  a  spherical  shield  above  and  a  plane  apron  below 
the  axle  for  protection  of  gunners.  The  latter  is  hinged  to  the  axle 
to  be  folded  up  and  keyed  to  the  underside  of  trail  when  not  in  action. 
The  former  can  be  removed  from  the  carriage  if  desired;  but  it  is  prop- 
erly a  permanent  part  of  the  carriage,  which  without  it  is  odd  looking 
and  makes  obscure  the  motive  of  the  construction.  The  accompanying 
plates,  marked  in  and  iv,  of  two  perspective  views  of  the  carriage  pre- 
sent it  with  shield  and  apron  as  designed. 

The  20  carriages  manufactured  are  without  shields  and  aprons.  Al- 
though the  Department  was  advised  of  the  anomalous  appearance  the 
carriages  would  have,  the  order  for  the  manufacture  was  given.  Why 
the  sMelds  and  aprons  are  not — could  not  be  put— on  them  is  the  kind 
of  metal  required  for  them  has  not  yet  been  determined.  -The  motive 
for  the  whole  construction  may  be  stated  as  follows: 

To  provide  a  permanent  ahield  on  the  carriage  that  would  permit  all  the  elevation, 
depression,  and  traverse  of  gon  attainable  with  a  carriage  without  shield  and  am- 
munition  boxes  on  top. 

To  provide  a  carriage  without  ammunition  boxes^  yet  with  equivalent  means  of 
carrying  ammunition,  the  carriage  on  top,  to  be  without  obstruction  of  any  kind 
limiting  the  traverse. 

To  provide  a  carriage  and  mount  without  complications  in  elevating  and  travers- 
ing devices,  these  to  be  the  simplest  possible  as  to  parts  and  manipulation.  - 

The  carriage  being  (felloes  and  spokes  of  wheels  excepted)  metallic  is, 
for  ordinary  wear  and  tear  of  service,  indestructible.  With  shield  and 
apron  the  weight  is  inconsiderable  as  to  effect  on  mobility.  The  front 
of  the  top  of  body  is  an  arc  of  a  circle  of  the  sphere  of  which  the  shield 
is  a  part.  The  body  (resembling  a  box  beam  in  construction)  is  the  axle, 
and  it  and  part  of  the  trail  make  a  chest  for  ammunition,  in  which  about 
1,200  caUber  .45  service  cartridges  (in  paper  boxes  as  put  up  for  service) 
can  be  carried  for  use  when  all  other  supplies  are  exhausted  or  unavail- 
able. Two  doors,  right  and  left  of  trail,  on  the  inner  side,  give  access 
to  the  cartridge  space  in  the  body  and  a  door  on  top  of  the  upper  end 
of  trail  to  the  cartridge  space  in  the  trail,  the  two  parts  being  continu- 
ous— ^no  partition  between.  Lower  down  in  the  trail  is  a  tool  box  (and 
more  space  if  desired  for  cartridges)  to  which  the  trail  seat,  when  raised, 
gives  access.  The  top  of  the  carriage  makes  a  convenient  table,  bor- 
dered by  flange  of  angle  iron  used  in  the  construction,  on  which  tools, 
feed  i^deSy  and  ammunition  can  be  placed  for  use  when  in  action. 
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The  carriage  is  designed  for  auy  machine  gun,  each  kind  of  gon  to  be 
provided  with  its  own  mount  adapted  to  the  carriage. 

The  Gatling  gun,  model  1890,  is  provided  with  a  traversing  and  ele- 
vating lever,  which  is  pivoted  to  the  mount  provided  for  that  gun  (the 
only  mount  yet  devised  and  provided  for  this  carriage).  This  lever 
passes  through  a  rotating  slide,  provided  with  a  clamp,  attached  to  the 
gun.  A  sUght  turn  of  this  clamp  secures  the  gun  in  any  i>08ition  of 
elevation  or  depression.  Between  the  arms  of  the  mount^  under  the 
.  gun,  is  a  clamp  handle,  a  slight  turn  of  which  clamps  the  mount  in  any 
X>osition  of  traverse,  securely,  so  far  as  motion  of  the  mount  is  affected 
by  turning  the  crank  in  firing,  but  not  so  tight  but  that  in  action,  should 
it  be  necessary  to  suddenly  traverse  the  gun  to  another  firing  point 
without  time  to  unclamp  the  mount,  or  in  the  hurry  and  excit^ent  of 
action  the  gunner  forget  the  clamp,  the  gun  can  be  readily  traversed 
by  means  of  the  lever. 

The  shield  has  a  rectangular  aperture  corresponding  to  the  sweep, 
horizontal  and  vertical,  of  the  gun — the  traverse  and  elevation  and  de- 
pression, the  same  with  or  without  a  shield.  A  rectangular  frame  cor- 
responding to  the  aperture  in  the  shield,  and  fitted  in  and  free  to  move 
on  horizontal  way^^,  or  slides,  on  it,  travels  horizontally,  with  the  gun; 
a  vertical  part  of  the  frame  on  each  side  bein^  tlie  means  by  which 
this  motion  is  given — ^the  gun  in  traversing  bearing  against  these  -ports. 
These  parts  carry  on  journals  attached  to  them,  around  which  the  cir- 
cles are  free  td  turn,  two  circles — disks — of  metal,  considerably  thicker 
than  the  main  shield.  A  radial  portion,  corresponding  in  width  to  the 
diameter  of  the  gun  near  the  muzzle,  being  removed  from  each  disk, 
an  aperture,  when  the  disks  are  revolved  about  their  centers  until  the 
removed  portions  correspond,  or  overlap,  is  made  for  the  muzzle  to  pro- 
ject  to  the  front.  This  will  be  readily  understood  by  an  inspection  of 
the  aforesaid  plates  ni  and  rv. 

These  disks  in  any  position  of  traverse  completely  cover  the  aper- 
ture in  the  fixed  shield,  the  disks  and  frame  to  which  they  are  attached 
constituting  the  movable  portion  operated  automaticaUy  by  the  gun 
when  traversed,  elevated,  or  depressed. 

When  traversed  the  frame  and  disks  move  together;  when  elevated 
or  depressed  the  disks  move — turn— only  about  the  journals.  If  gun  be 
traversed  and  elevated  or  depressed  at  the  same  time  both  motions  are 
combined. 

All  the  plate  and  angle  portions  of  the  carriage  are  cut  to  form  and 
length,  drilled  for  rivets,  and  bent  to  shape. 

The  forged  parts  are  forged  and  finished  by  planing,  turning,  and 
drilling,  as  required  for  each.  The  cast-bronze  parts  are  cast  from  pat- 
terns, and  such  portions  as  require  finishing  are  planed,  ^^  grubbed," 
bored,  and  drilled  accordingly. 

The  parts  are  then  assembled  by  riveting.  In  this  work,  except  per- 
haps in  one  particular,  there  is  nothing  peculiar,  and  it  all  may  be  done 
in  any  ordinary  machine  shop  with  a  forging  department  attached. 

The  exception  is  the  operation  of  cutting  the  circular  edge  of  the  top 
and  bottom  carriage  body  plat-es.  This  is  done  on  an  ordinary  planer, 
with  a  fixture  having  a  fixed  center  indei>endent  of  the  planer,  which 
moves  the  plate  in  a  circle  under  the  planer  tool.  The  limbers  for  these 
carriages  were  principally  designed  and  constructed  under  the  super- 
vision of  Bvt.  Col.  B.  B.  WiUiston,  major,  Third  United  States  Artillery, 
at  Watervhet  Arsenal.  A.  E.  Bufpington. 

Colonely  Ord.  Depf.,  U.  8.  Arwg. 

SPBINaFIELD  ArMOBY, 

Springfield,  Mass.,  October  5, 189U 
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BilU  of  material  and  nomenclature  for  metallic  carriage  for  machine  gune  and  mount  for 

Gatling  gun,  model  1890, 


% 
I 


1 
1 
1 
2 
2 
2 
2 
2 
1 
1 
1 

1 
5 
2 
2 
1 
2 
1 
1 

1 
1 
1 
8 
0 
56 

2 
1 
1 
1 


2 

1 

2 
2 
1 

1 
1 
1 
2 
2 
2 
2 
1 
2 
251 
4 
12 
12 
4 
9 


Kam«  of  parte. 


Upper  plate  (body) 

Lower  pUte  (body) 

Front  plate  (body) 

Doors  (body) 

Bear  end  platoe  (body) 

Kearinaide  plates  (body) 

Side  plates  (traU) 

Top  and  bottom  plates  (trail) . 

Transom  (traU) 

Lower  traU.  door  and  seat . . .. 
Lower  trail,  door   and  seat 
hinge  plate. 

Upper  trail  door 

AAgle  irons,  for  body 

Angle  irons  for  trail 

Angle  irons  for  trail 

I-inm  (axle  stock) 
xle  ends  or  spindles 

Lunette  (shoe  pieoe) 

Lunette    (plate    and    hand- 

spilce  attachment) . 

Seat  prop 

Seat  prop  hinge  strap 

Seat  prop  rest.  ................ 

Hinges 

Hinge  pina 

Rirete  for  hinges  and  seat 

prop. 
Trail  handles 


\ 


1 
1 
1 


Dimensions. 


Inchst. 
51 
61 
65 


In6ht». 


1 


InchM. 
0.15 
0.16 
0.15 


To  be  cat  from  npper  and 
lower  body  plates. 

0.15 

0.16 

0.15 

0.125 

0.125 


Upper  trail  door  key 

Upper  trail  door  key  eyebolt. 
Upper  trail  door  key  onain. . . 


Upper  trail  door  key  chain 

rings. 
UpM  trail  door  key  chain  eye 

pin. 
Tmn-bnckles  (for  body  doors). 

Tnm-bnckle  stnds 

Trail  handspike  handle 

Attachment  end 

Trail  handspike  bolt 


Trail  handspike  bolt  key 

Trail  handspike  bolt  nut 

Linoh  washers 

Linchpins 

Linchpin  clasps 

Linchpin  dasp  riveto 

Pintle  socket  for  luouiit 

Pintle  socket  stop  pins 

Riyete ^ 

Rivets 

Axle  bolto 

Axle  bolt  nuts 

Axlo  quoins 

Wheeb— special  pattern  of 
patented  wheel  mmla  to 
order  by  the  Archibald 
Wheal  Co.,  Lawrence,  Mass. 


2 
1 
1 
1 
1 

1 
4 
2 
2 
1 
2 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


1 
1 
1 
1 

12 
2 
2 


57 

8 

62 

1 

6 

If 

io» 

7 

M 

u 

50^ 

ll 

57 

iX 

51 

2* 

10 

8| 

11 

4 

8 

4 

4 

J» 

16 
16 
40 

24 

2 


6 


2« 
34 

7 

2 


0.20 
0.20 


\ 


0.16 


0.15 


wire, 
round. 


i 


ire 
twist 
link, 
wire. 


round. 


If    , 

ronnu. 

wire. 


Hexagon  for  |-inch  bolt, 


2 


8 

32.0 
8 
5.0 
Hexagon  for 


■| 


1 


f 

round. 


round, 
round, 
round, 
round, 
bolts. 


4fl  3i| 

For    diraensions 
plate  No.    Vin    of 
working  drawings. 


Katsriil. 


LowsteeL 


u  pounds  per  yard. 
10  pounds  per  yard. 


Low  steel. 


Good 

wrought 
'  iron  or 
low  steel. 


Low  steel  or  good  iron. 
Low  steel. 

Gtood  iron  or  low  steel. 

6  ounces,  cast  bronse. 


Oaspipe,  wrought  iron. 

Low  steel. 

Low  steel  or  good  iron. 
Good  iron. 


! 


\ 


Low  steel. 


Low  steel  or  good  iron. 
32  pounds,  cast  bronte. 
Low  steel. 


\ 


Low  steel  or  good  iron. 


Good  iron. 

Low  steel  or  good  iron. 

Ttre,  low  st^'el ;  nave  boxes 
and  flan«!e.s,  malleable 
iron ;  fellies  and  spokos, 
osk;  dowels,  wrought 
iron ;  nave  box  bolto  and 
nnto,  wrought  iron. 
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Mount  for  Gatling  gun,  model  1890, 


No.  of 

pieces. 


1 
2 
2 
2 

'\ 

1 
1 
1 
1 
1 
1 
1 


Kame  of  component. 


Mount,  body 

Cap  sqaarea 

Hinge  pins 

Locking  key« 

Locking-key  securing  screws 

Clamp  screw , 

Clamp  -screw  hanrlle 

Clamp-screw  handle  pin 

Clamp-screw  stop  pin 

Clamp-screw  washer  nut 

Clamp-screw  washer  nut  secnrhig  screw  pin . 

Clamp-screw  stop  washer 

Clarop-screw  stop  washer  pin 


Length. 


Inchei. 


Diam- 
eter. 


Inehu. 


6 


0.51 
1. 

.25 
L50 


I 


.  1875 
.22 


.6875 
L375 
.10 


Weight 
pounds. 


(6759-'91.) 


66 


^ 


3| 


Material. 


Castbronie. 
Do. 

'  Low  steel. 

Cast  bronze. 
LowsteeL 

Do. 
Cast  bronse. 
Low  steeL 
Cast  bronze. 
LowsteeL 


NOMENCLATURE  OF  METALLIC  CARRUGE  AND  LIMBER  FOR  MACHINE 
aUNS,  MANUFACTURED  AT  SPRINGFIELD  ARMORY 

CARRIAGE. 


Wheels  (Archibald) : 

Tire. 

Felloes,  bolts,  and  nuts. 

Spokes. 

Nave  boxes. 

Nave-box  flanges. 

Nave-box  bolts  and  nnts. 

Dowels. 
Body  (which  is  also  the  axle  body  and 
forms  the  cartridge  compartment) : 

Upper  plate. 

Lower  plate. 

Front  plate. 

Rear  plates:  Inside — ri^ht  and  left. 
Outside — right  and  left. 

Cartridge-compartment  doors,  hinges 
and  pins. 

Cartridge-compartment    door   torn- 
buckles  and  studs. 

Pintle  socket  (for  mount). 

Pintle  socket  stop  pins. 

Axle  spindles. 

Axle-spindle  bolts  and  nnts. 

AxleT-iron. 

Axle  quoins. 

Angle  irons. 

Rivets. 

Linch  washers. 

Linchpins. 

Linchpin  clasps  and  rivets. 
Trail: 

Top  plate. 

Bottom  plate. 

Side  plates. 

Transom. 

Upper  door. 

Upper-door  hinges  and  pins. 

Upper-door  key. 

Upper-door  key  eyebolt. 

Upper-door  key  chain. 

Upper-door  key -chain  rings. 

Upper-door  key-chain  eye  pin. 

Lower  door  and  Heat. 

Lower-door  and  seat-plate  hinges  and 
pins. 


Trail — Continued. 

Seat  prop. 

Seat-prop  hinge,  strap,  and  pin. 

Seat-prop  resC 

Lunette. 

Lunette  plate  and  handspike  attach- 
ment. 

Handspike. 

Handspike  bolt  and  nut. 

Handles. 

Angle  irons. 

Rivets. 
Shield: 

Shield. 

Shield  attachments,  bolts,  and  nuts. 

Aperture  ways. 

Disks. 

Disk  carrier. 

Disk  JoumalB,  washers,  and  nnts. 
Apron : 

Apron. 

Apron  hinges  and  pins. 

Tum-buclue  and   stud  (on  bottom 
plate  of  trail). 

Mount  for  GatUng  gun,  moM  1890* 

Mount : 
Body. 

Cap  squares. 
Hinge  pins. 
Looking  keys. 

Looking-key  securing  screws.  • 
Clamp-screw. 
Clamp-screw  handle. 
Clamp-acrew  handle  pin. 
Clamp-screw  stop  pin. 
Clamp-screw  washer  nut. 
Clamp-screw  washer   nut   secaring 

screw  pin. 
Clamp-screw  stop  washer. 
Clamp-screw  stop-washer  pin. 


I 
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NOMENCLATURE  OF  METALLIC  CARRIAGE  AND  LIMBER  FOR  MACHINE 

GUNS^  ETC.— Continued. 


UMBER. 


Wheels  (Archibald) : 

Tire,  with  holts,  nnts,  and  washers. 

Felloes,  with  rivets  and  hnrrs. 

Spokes. 

Nave  boxes. 

Naye-box  flanges. 

Nave-box  bolts  and  nnts. 

Dowels. 
Body  (metal)  and  connected  parts : 

Axle. 

Linchpins,  with  clasps. 

Linch  washers. 

Hounds. 

Fork. 

Crossbar. 

Understraps,  attaching  fork,  and 
hounds  to  axle  and  crossbar  to  fork. 

Comer  brackets,  connecting  cross- 
bar to  hounds. 

Pintle,  with  bolts  and  nuts  connect- 
ing: pintle  to  rear  end  of  fork. 

Pintle  key  and  chain^ 

Pole  prop. 

Pole-prop  eye. 

Pole-prop  spring. 

Footboards,  metal. 

Rack  in  front  of  chest,  with  three 
standards  riveted  to  body,  and  four 
bolts  with  nuts  attaching  rack  to 
front  of  chest. 

(8103-'91.)    ' 


Body  (metal)  and  connected  parts — Con- 
tinued. 

Pole,  with  shoe  and  neck-yoke  stop. 

Pole  key,  with  safety' spring. 

Doubletree  bolt,  with  stay  and  stay 
bolts. 

Doubletree  stay  chains. 

Doubletree,  wood,  ironed. 

Singletrees,  wood,  ironed. 

Neck-yoke,  wood,  ironed. 

Pole  pad. 

Neck-yoke  pads. 
Ammunition  chest  (wood,  ironed) : 

Chest. 

Lid. 

Hinges. 

Hasp. 

Tum^buckle  and  stud. 

Comer  irons. 

End  irons. 

Shield. 

Canvas  cover  on  lid. 

Paulin  straps  on  lid. 

Two  wooden  partitions,  dividing  in- 
terior into  three  compartments. 

Copper  strips  covering   hinge   and 
hasp  straps. 

Bolts,  nuts,  and  plates  to  attach  chest 
to  body. 


• 


3 


PLATE  I. 


Appendix  26    1891. 


i 
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Mount  for  Galling  gun^  model  1890, 


No.  of 
pieces. 


1 
2 
2 

2 

•? 

1 
1 
1 
1 
1 
1 
1 


Name  of  component. 


Moiut,  body 

Cap  sqaarea 

Hinge  pina 

Lockingkeya 

Locking-key  securing  screws 

Clamp  screw , 

Clamp  -screw  handle 

Clamp-screw  handle  pin 

Clamp-screw  stop  pin 

Clamp-screw  washer  nut 

Clamp-screw  washer  nut  securing  screw  pin 

Clamp-screw  stop  washer 

Clamp-screw  stop  washer  pin 


Length. 


Inchsi. 


Diam- 
eter. 


Inehei. 


I  0.61 

6    I  1. 

U  .25 

m  '  1.50 


1/.     .  1875 
I  I    -22 


U  '     .6875 
I      1.375 
I  •    .10 


Weight 
pounds. 


(6769-'91.) 


66 


2i 


3| 


MatexiaL 


Castbronae. 
Do. 

^Low  steeL 

Cast  bronae. 
Low  steeL 

Do. 
Cast  bronae. 
Low  st«el. 
Cast  bronae. 
Low  SteeL 


NOMENCLATURE  OF  METALLIC  CARRUGE  AND  LIMBER  FOR  MACHINE 
aUNS,  MANUFACTURED  AT  SPRINGFIELD  ARMORY 

CARRIAGE. 


Wheels  (Archibald) : 
Tire. 

Felloes,  bolts,  and  nuts. 
Spokes. 
Nave  boxes. 
Nave-box  flanges. 
Nave-box  bolts  and  nuts. 
Dowels. 
Body  (which  is  also  the  axle  body  and 

lonns  the  cartridge  compartment) : 
Upper  plate. 
Lower  plate. 
Front  plate. 

Rear  plates:  Inside — ^ri^ht  and  left. 

Outside— right  and  left. 

Cartridge-compartment  doors,  hinges 

and  pins. 
Cartridge-compartment    door   tnm- 

buckles  and  stnds. 
Pintle  socket  (for  mount). 
Pintle  socket  stop  pins. 
Axle  spindles. 
Axle-spindle  bolts  and  nnts. 
AxleT-iron. 
Axle  quoins. 
Angle  irons. 
Rivets. 

Linch  washers. 
Linchpins. 

Linchpin  clasps  and  rivets. 
Trail: 

Top  plate. 

Bottom  plate. 

Side  }>lates. 

Transom. 

Upper  door. 

Upper-door  hinges  and  pins. 

Upper-door  key. 

Upper-door  key  eyebolt. 

Upper-door  key  chain. 

Upper-door  key-chain  rings. 

Upper-door  key -chain  eye  pin. 

Lower  door  and  neat. 

Lower-door  and  seat-plate  hinges  and 

pins. 


Trail — Continued. 

Seat  prop. 

Seat-prop  hinge,  strap,  and  pin. 

Seat-prop  resC 

Lunette. 

Lunette  plate  and  handspike  attach- 
ment. 

Handspike. 

Handspike  bolt  and  nut. 

Handles. 

Angle  irons. 

Rivets. 
Shield: 

Shield. 

Shield  attachments,  bolts,  and  nuts. 
.  Aperture  ways. 

Disks. 

Disk  carrier. 

Disk  journals,  washers,  and  nuts. 
Apron : 

Apron. 

Apron  hinges  and  pins. 

Turn-buckle  and   stud  (on  bottom 
plate  of  trail). 

Mount  for  GutUng  gwm,  moM  1S90, 

Mount: 
Body. 

Cap  squares. 
Hinge  pins. 
Looking  keys. 

Locking-key  securing  screws. 
Clamp-screw. 
Clamp-screw  handle. 
Clamp-tcrew  handle  pin. 
Clamp-screw  stop  pin. 
Clamp-screw  washer  nut. 
Clamp-screw  washer   nut   secnriiig 

screw  pin. 
Clamp-screw  stop  washer. 
Clamp-screw  stop- washer  pin. 
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NOMENCLATURE  OF  METALLIC  CARRIAGE  AND  LIMBER  FOR  MACHINE 

GUNS,  ETC.— Continued. 


LIMBER. 


Wheels  (Archibald) : 

Tire,  with  holts,  nuts,  and  washers. 

Felloes,  with  rivets  and  harrs. 

Spokes. 

Nave  boxes. 

Nave-box  flanges. 

Nave-box  bolts  and  ntits. 

Dowels. 
Body  (metal)  and  connected  parts : 

Axle. 

Linchpins,  with  clasps. 

Linch  washers. 

Hounds. 

Fork. 

Crossbar. 

Understraps,  attaching  fork,  and 
hounds  to  axle  and  crossbar  to  fork. 

Comer  brackets,  connecting  cross- 
bar to  hounds. 

Pintle,  with  bolts  and  nuts  connect- 
ing pintle  to  rear  end  of  fork. 

Pintle  key  and  chain^ 

Pole  prop. 

Pole-prop  eye. 

Pole-prop  spring. 

Footboards,  metal. 

Rack  in  front  of  chest,  with  three 
standards  riveted  to  body,  and  four 
bolts  with  nuts  attaching  rack  to 
front  of  chest. 

(810&-'9L)    ' 


Body  (metal)  and  connected  parts — Con- 
tinued. 

Pole,  with  shoe  and  neck-yoke  stop. 

Pole  key,  with  safety  spring. 

Doubletree  bolt,  with  stay  and  stay 
bolts. 

Doubletree  stav  chains. 

Doubletree,  wood,  ironed. 

Singletrees,  wood,  ironed. 

Neck-yoke,  wood,  ironed. 

Pole  pad. 

Neck-yoke  pads. 
Ammunition  chest  (wood,  ironed) : 

Chest. 

Lid. 

Hinges. 

Hasp. 

Tum^buckle  and  stud. 

Comer  irons. 

End  irons. 

Shield. 

Canvas  cover  on  lid. 

Paulin  straps  on  lid. 

Two  wooden  partitions,  dividing  in- 
terior into  three  compartments. 

Copper  strips  covering   hinge   and 
hasp  straps. 

Bolts,  nuts,  and  plates  to  attach  chest 
to  body. 
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Mount  for  Gatling  gun,  model  1890, 


No.  of 

pieces. 


1 
2 
2 
2 

'\ 

1 
1 
1 
1 
1 
1 
1 


Name  of  component. 


Mount,  body 

Cap  sq  aarea 

Hinge  pins 

Locking  key« 

Locking-key  securing  screws 

Clamp  screw 

Clarop-screw  handle 

Clamp-screw  handle  pin 

Clamp-screw  stop  pin 

Clamp-screw  washer  nut 

Clamp-screw  washer  nut  securing  screw  pin. 

Clamp-screw  stop  washer 

Clamp-screw  stop  washer  pin 


Length. 


Inchet. 


Diam- 
eter. 


Inehu. 


6 
12* 


0.51 
1. 

.25 
L50 


1/,      .  1875 
.22 


I 


.6875 
1.375 
.10 


Weight 
pounds. 


(6769-'91.) 


66 


2i 


3| 


MateriaL 


Cast  bnnue. 
Do. 

^LowstiML 

Castbronae. 
LowsteeL 

Do. 
Cast  bronae. 
Low  steeL 
Cast  bronseu 
Low  steeL 


NOMENCLATURE  OF  METALLIC  CARRIAGE  AND  LIMBER  FOR  MACHINE 
aUNS,  MANUFACTURED  AT  SPRINGFIELD  ARMORY 

CARRIAGE. 


Wheels  (ArcMbald) : 

Tire. 

Felloes,  bolts,  and  nuts. 

Spokes. 

Nave  boxes. 

Nave-box  flanges. 

Nave-box  bolts  and  nnts. 

Dowels. 
Body  (which  is  also  the  axle  body  and 
fonns  the  cartridge  compartment) : 

Upper  plate. 

Lower  plate. 

Front  plate. 

Rear  plates:  Inside — ^right  and  left. 
Outside — right  and  left. 

Cartridge-compartment  doors,  hinges 
and  pms. 

Cartridge-compartment    door   turn- 
buckles  and  studs. 

Pintle  socket  (for  mount). 

Pintle  socket  stop  pins. 

Axle  spindles. 

Azle-Bpindle  bolts  and  nuts. 

Axle  T-lron. 

Axle  quoins. 

Angle  irons. 

Rivets. 

Linch  washers. 

Linchpins. 

Linchpin  clasps  and  rivets. 
Trail: 

Top  plate. 

Bottom  plate. 

Side  plates. 

Ttansbm. 

Upper  door. 

Upper-door  hinges  and  pins. 

Upper-door  key. 

Upper-door  key  eyebolt. 

Upper-door  key  chain. 

Upper-door  key -chain  rings. 

Upper-door  key-chain  eye  pin. 

Lower  door  and  seat. 

Lower-door  and  seat-plate  hinges  and 
pins. 


Trail — Continued. 

Seat  prop. 

Seat-prop  hinge,  strap,  and  pin. 

Seat-prop  rest. 

Lunette. 

Lunette  plate  and  handspike  attach- 
ment. 

Handspike. 

Handspike  bolt  and  nut. 

Handles. 

Angle  irons. 

Rivets. 
Shield : 

Shield. 

Shield  attachments,  bolts,  and  nuts. 

Aperture  ways. 

Disks. 

Disk  carrier. 

Disk  Journals,  washers,  and  nuts. 
Apron : 

Apron. 

Apron  hinges  and  pins. 

Tnm-buclue  and   stud  (on  bottom 
plate  of  trail). 

Mount  for  OatUng  gwn,  moM  1S90, 

Mount: 
Body. 

Cap  squares. 
Hinge  pins. 
Locking  keys. 

Locking-key  securing  screws. 
Clamp-screw. 
Clamp-screw  handle. 
Clamp-screw  handle  pin. 
Clamp-screw  stop  pin. 
Clamp-screw  washer  nut. 
Clamp-screw  washer   nut   securing 

screw  pin. 
Clamp-acrew  stop  washer. 
Clamp-screw  stop- washer  pin. 
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NOMENCLATURE  OF  METALLIC  CARRIAGE  AND  LIMBER  FOR  MACHINE 

GUNS,  ETC.—Continued. 


UMBER. 


Wheels  (Archibald) : 

Tire,  with  bolts,  nnts,  and  washers. 

Felloes,  with  rivets  and  bnrrs. 

Spokes. 

Nave  boxes. 

Naye-box  flanges. 

Nave-box  bolts  and  nnts. 

Dowels. 
Body  (metal)  and  connected  parts : 

Axle. 

Linchpins,  with  clasps. 

Linch  washers. 

Hounds. 

Fork. 

Crossbar. 

Understraps,  attaching  fork,  and 
hounds  to  axle  and  crossbar  to  fork. 

Comer  brackets,  connecting  cross* 
bar  to  hounds. 

Pintle,  with  bolts  and  nuts  connect- 
ing pintle  to  rear  end  of  fork. 

Pintle  key  and  chain^ 

Pole  prop. 

Pole-prop  eye. 

Pole-prop  spring. 

Footboards,  metal. 

Back  in  front  of  chest,  with  three 
standards  riveted  to  body,  and  four 
bolts  with  nuts  attaching  rack  to 
front  of  chest. 


Body  (metal)  and  connected  parts — Con- 
tinued. 

Pole,  with  shoe  and  neck-yoke  stop. 

Pole  key,  with  safety  spring. 

Doubletree  bolt,  with  stay  and  stay 
bolts. 

Doubletree  stay  chains. 

Doubletree,  wood,  ironed. 

Singletrees,  wood,  ironed. 

NecK-yoke,  wood,  ironed. 

Pole  pad. 

Neck-yoke  pads. 
Ammunition  chest  (wood,  ironed) : 

Chest. 

Lid. 

Hinges. 

Hasp. 

Turn-buckle  and  stud. 

Comer  irons. 

End  irons. 

Shield. 

Canvas  cover  on  lid. 

Paulin  straps  on  lid. 

Two  wooden  partitions,  dividing  in- 
terior into  three  compartments. 

Copper  strips  covering   hinge  and 
hasp  straps. 

Bolts,  nuts,  and  plates  to  attach  chest 
to  body. 


PLATE   I. 
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SPECIFICATIONS  FOR  PREPARING  THE  SITE  AND  MAKING  THE  NEC- 
ESSARY EXCA  VATIONS  FOR  THE  FOUNDATIONS,  ETC.,  AND  FOR  ERECT- 
ING ALL  WALLS,  PIERS,  AND  OTHER  MASONRY  UP  TO  THE  TOP 
LEVEL  OF  THE  WATER  TABLE.  FOR  THE  SOUTH  WING  OF  THE  ARMY 
GUN  FACTORY  BUILDING  AT  THE  WATERVLIET  ARSENAL,  WESTTROY, 
N.  Y.,  AS  SHOWN  ON  THE  ACCOMPANYING  PLANS  AND  DRAWINGS. 

CONDITIONS.    • 

The  drawings  and  specifications  are  intended  to  be  alike  in  every 
respect;  but  any  work  shown  on  the  drawings  and  not  particniarly  de- 
scribed in  the  specifications,  and  any  work  evidently  necessary  to  the 
completion  of  the  work  as  specified  or  shown,  is  to  be  done  by  the  con- 
tractor withont  extra  charge,  the  same  as  if  it  were  shown  or  specified. 

The  contractor  is  to  comply  with  the  State  or  other  laws,  and  is  to  be 
liable  for  all  penalties  and  all  damages  to  life  and  limb  that  may  occm' 
owing  to  his  negligence,  or  that  of  his  employes,  during  the  erection  of 
the  building.  Ko  claim  for  extra  work  shall  be  made  unless  before  the 
performance  of  such  extra  work  the  commanding  officer  shall  have  first 
authorized,  in  writing,*  such  extra  work;  nor  unless,  before  the  perform- 
ance of  such  extra  work,  the  price  to  be  paid  therefor  shall  likewise  first 
have  been  agreed  upon  in  a  manner  as  required  by  law,  between  the 
Oovemment  and  the  contractor,  and  done  in  obedience  to  a  written 
order  from  the  commanding  officer,  given  before  the  performance  of 
such  extra  work.  An  exception  will  be  made  from  this  rule  only  in  the 
case  of  foundation  masonry,  the  amount  of  which  may  be  increased,  ac- 
cording to  the  decision  of  the  commanding  officer.  The  bidder  will 
give  for  this  purpose,  in  addition  to  his  bid  for  the  whole  work,  the 
price  per  cubic  yard  for  which  he  will  furnish  such  additional  excava- 
tions and  stone  or  brick  masonry. 

All  necessary  detail  drawings  will  be  fttmished  and  any  work  not  in 
conformity  with  such  drawings,  or  dili'ering  firom  the  requirements  of 
the  drawings  or  specifications,  or  not  otherwise  approved  by  the  com- 
manding officer,  will  be  rejected  and  must  be  removed,  remade,  and 
replaced;  and  all  work  or  material  injured  or  destroyed  thereby  must 
be  made  good  at  the  contractor's  expense.  The  Government  reserves 
the  right  to  annul  and  cancel  the  contract  in  case  the  contractor  neg- 
lects or  refuses  to  remove  work  rejected  and  to  replace  the  same  withm 
three  days  after  having  been  notified,  in  strict  conformity  with  the 
drawings  and  specifications  and  according  to  the  instructions  of  the 
commanding  officer;  and  in  case  the  contract  is  so  annulled,  all  mate- 
rials furnished  and  the  work  done  in  accordance  with  the  drawings  or 
specifications  at  the  time  the  contract  is  rescinded  is  to  be  paid  for  at  the 
schedule  prices  on  which  the  contract  price  is  based,  and  no  claim  is  to 
be  allowed  for  any  profit  on  work  not  completed  at  the  time  the  con- 
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tract  is  canceled.  The  Government  reserves  the  ri^ht  to  employ  other 
])artie8  to  remove,  replace,  or  complete  the  work,  holding  the  contractor 
for  any  difference  in  cost  between  the  actual  cost  and  the  unpaid  bal- 
aoce  of  the  contract;  also  ^  for  the  fixed  fines  provided  in  the  contract  in 
case  of  failure  to  complete  the  work  within  the  time  specified. 

A  schedule  in  detail  of  the  prices  on  which  the  contract  is  based  is  to 
be  furnished  to  the  Government  on  signing  the  contract,  which  sched- 
ule shall  be  the  basis  for  all  payments  on  account  of  the  contract. 

Payments  will  be  made,  at  the  request  of  the  contractor,  not  oftener 
than  once  a  month,  based  on  an  estimate,  made  by  the  commanding 
officer,  of  the  amount  of  work  done,  and  of  the  value  thereof,  according 
to  the  terms  of  the  contract.  The  first  such  estimate  shall  be  of  the 
amount  or  quantity  and  value  of  the  work  done  since  the  contractor 
commenced  the  performance  of  the  contract  on  his  part.  And  every 
subsequent  estimate  (except  the  final  one)  shall  be  of  the  amount  or* 
quantity  and  va}ue  of  work  done  since  the  last  preceding  estimate  was 
made. 

The  Government  will  pay  the  contractor  ninety  per  cent  of  such  es- 
timated value  upon  each  such  estimate  being  made. 

On  the  expiration  of  thirty  days  after  the  completion  of  the  contract 
and  tlie  acceptance  of  the  whole  work,  the  Government  will  pay  to  the 
contractor  the  amount  remaining  after  deducting  from  the  contract  price 
the  amount  or  value  of  all  such  sums  as  shall  theretofore  have  been 
paid  to  the  contractor  under  any  of  the  provisions  of  the  contract;  also, 
all  such  sums  as  shall  have  been  reserved  or  retained. 

All  payments  made  on  work  during  its  progress  on  account  of  the 
contract  or  extra  work  shall  in  no  case  be  construed  as  an  acceptance 
of  the  work  executed;  but  the  contractor  shall  be  liable  to  all  the  con- 
ditions of  the  contract  until  the  whole  work  is  finished  and  completed. 

The  contractor  must  have  some  competent  person  on  the  work  to  re- 
ceive instructions  and  see  when  his  particular  work  is  required.  Sub- 
contractors wiU  not  be  recognized. 

The  Government  reserves  the  right  to  make  any  alteration  in  the 
plans,  forms,  construction,  detail,  or  execution  described  by  the  draw- 
ings or  specifications  without  invalidating  or  rendering  void  the  con- 
tract; and  in  case  of  any  difference  in  expense,  an  addition  to  or 
abatement  from  the  said  contract  amount  shall  be  made  in  the  ratio  or 
l)roportion  such  work  may  bear  to  the  whole  contract  work  agreed  to 
be  performed  J  and  the  same  to  be  determined  as  before  mentioned. 

All  work  wiU  be  under  the  supervision  of  the  commanding  officer  and 
such  inspectors  as  he  may  designate. 

Contractors  will  be  notified  in  writing  of  any  changes  in  said  posi- 
tions. 

The  commanding  officer  will  give  on  demand  such  interpretations, 
either  verbally  or  by  writing  or  drawing,  as  in  his  judgment  the  nature 
of  the  work  may  require,  having  particular  care  that  any  and  all  work 
done  and  matenal  used  for  the  work  be  such  as  hereinaiter  described. 
He  shall  also  determine  the  amount  of  damages  which  may  occur  from 
any  cause  and  decide  upon  the  fitness  of  all  material  used  and  work 
done. 

It  is  not  incumbent  ux>on  him  to  notify  the  contractor  to  attend  to 
and  have  in  readiness  his  own  work  and  the  requisite  materials  at  sui'h 
times  as  the  progress  of  the  building  may  require  them.  If  the  con- 
tractor does  not  attend  to  his  part  of  the  work  and  have  his  ]>ortion  of 
the  materials  and  work  in  readiness,  as  it  may  be  wanted  to  work  iuto 


414         EEPORT  OF  THE  CHIEF  OF  ORDNANCE. 

the  building,  he  will  be  held  accountable  for  all  delays  and  damages  in 
consequence  of  any  such  neglect. 

The  opinion,  report,  and  decision  on  all  matters  of  H;he  commanding 
officer  will  be  binding  and  conclusive. 

A  railroad  track,  connecting  with  the  D.  &  H.  Company's  track, 
runs  close  by  the  site  for  the  south  wing,  as  shown  on  Plate  i,  which 
will  enable  the  contractor  to  transport  all  building  material  to  the  site 
per  rail.  But  the  contractor  must  unload  all  material  as  soon  as  re- 
ceived or  else  he  may  put  his  loaded  cars  on  such  sidings  and  to  such 
extent  as  may  be  determined  by  the  commanding  officer. 

MATERIALS  AND  WORKMANSHIP. 

All  materials  of  every  kind  and  description  must  be  of  the  very  best 
.quality,  and  anything  necessary  to  the  completion  of  the  work  as  shown 
in  drawings  and  as  <Urected  by  these  specifications  is  to  be  executed  in 
the  most  thorough,  substantial,  neat,  and  workmanlike  manner,  to  the 
entire  satisfaction  of  the  commanding  officer,  to  whom  every  facility  is 
to  be  given  by  the  contractor  for  inspecting  the  work  as  it  progresses. 

The  contractor  is  to  furnish  all  necessary  materials  and  labor,  and  i» 
to  provide  all  tools,  derricks,  hoists,  scaffolding,  planks,  runs,  horses, 
and  all  mechanical  appliances  for  properly  prosecuting  the  work. 

All  water  necessary  for  building  purposes  may  be  taken  from  snch 
hydrants  or  other  sources  as  will  be  designated  by  the  commanding 
officer,  but  the  contractor  has  to  make  satisfactory  arrangements  to 
avoid  wasting  water  by  his  employes  at  any  time. 

Dimensions  figured  on  the  drawings  are  to  be  followed  in  all  cases 
in  preference  to  scale  measures,  and  the  wording  of  specifications  t^es 
precedence  over  both. 

Where  work  is  not  sufficiently  and  clearly  specified,  or  whwe  the 
work  is  not  explained  by  the  drawings,  accompanied  by  a  detailed 
description  of  the  sizes  of  the  various  parts  and  the  method  of  their 
union,  the  contractor  shall,  in  all  cases,  betbre  the  execution  of  the 
work,  submit  to  the  commanding  officer  for  his  indorsement  a  detailed 
specification  for  the  same.  He  shall  be  at  liberty  to  alter  and  amend 
such  specifications  if,  in  his  opinion,  the  work  as  described  is  not  of 
materials,  proportions,  or  workmanship  best  adapted  for  the  purpose. 

GENERAL  DESCRIPTION. 

The  location  of  the  new  south  wing  is  shown  in  Plate  No.*  i  of  the 
drawings,  as  are  also  its  relative  distances  from  acyoining  buildings. 

It  comprises  twenty-two  bays  of  the  main  aisle,  the  east  aisle,  and 
the  west  aisle. 

Tlie  total  length  of  the  building  between  water-table  lines  is  401  feet 
9  inches,  and  the  total  width  is  159  feet. 

The  main  aisle  is  75  feet  wide  in  the  clear  between  walls,  the  east  aisle 
22  feet,  and  the  west  aisle  is  52  feet. 

The  east  and  west  aisles  form  extensions  of  the  principal  strm  .ureou 
both  sides  for  the  entire  length  of  same. 

The  foundations  of  all  exterior  walls  are  built  of  rubble  masonry,  lai<i 
on  concrete;  all  other  walls  are  built  of  bricks,  laid  on  concrete. 

Tlie  arrangement  of  the  building,  and  all  sizes,  cUmensions,  and  de- 
tails are  fully  shown  on  drawings.  If  any  discrepancy  is  discovered  in 
the  drawings,  or  between  them  and  the  specificatioi^s,  the  question  is  to 
be  referred  to  the  commanding  officer  for  settlement. 
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Item  I. 

EXCAVATIONS. 

The  site,  to  be  leveled  is  inclosed  4n  the  plans. 

The  dimensions  of  the  site  to  be  leveled  are^ven  in  the  plans;  also 
its  relative  distances  from  adjoining  buildings. 

Tlie  site  is  to  have  a  uniform  level,  which  must  be  24  inches  below  the 
floor  line  of  the  gun-factory  building  througliout.  Such  -points  of  the 
site  as  lie  already  below  the  desired  level  need  not  be  filled  up  to  that 
level.  The  excavation  is  composed  of  earth  and  shale,  and  the  esti- 
mated amount  of  such  excavation  is  about  9,780  cubic  yards. 

About  500  cubic  yards  of  the  excavated  material  is  to  be  deposited  at 
a  place  marked  K  on  the  plan.  The  remainder  of  the  excavated  mate- 
rial is  to  be  deposited  at  a  place  marked  L  on  the  plan,  or  at  such  other 
lioints  as  may  be  designated  at  any  time,  but  not  to  a  greater  distance 
from  the  point  of  excavation  than  that  of  site  L.  Tlie  contractor  may 
remove  from  the  arsenal  grounds  entirely,  if  he  wishes  to  do  so,  as  much 
of  the  excavated  material  and  under  such  conditions  as  will  be  deter- 
mined by  the  commanding  ofiicer. 

All  excavated  material  which  the  contractor  will  deposit  on  sites  K 
and  L  must  be  well  distributed,  so  as  to  disfigure  the  ground  as  little  as 
possible. 

Besides  leveling  the  site  for  the  new  south  wing,  trenches  and  pits 
will  have  to  be  excavated  for  the  foundation  walls  or  the  building,  etc., 
as  indicated  on  the  plan.  The  bottom  level  of  all  exterior  trenches  ex- 
cept trench  T  must  not  be  less  than  30  inches  below  the  established  level 
of  the  site.  The  bottom  of  all  pits  marked  O  to  be  12  inches  below  the 
established  level  of  the  site.  If  no  solid  rock  should  be  found  at  that 
depth  at  any  place,  the  contractor  will  excavate  at  such  places  the 
trenches  and  pit«  to  a  greater  depth  until  solid  rock  is  found  at  the  bot- 
tom.   The  bottom  grade  of  trenches  T  and  U  is  figured  in  drawings. 

The  bidder  can  ascertain  the  relative  amount  of  earth,  slate,  ete.,  to 
be  excavated  from  trenches  from  personal  inspection  and  such  soundings 
as  he  may  desire  to  make. 

Tfie  bottom  of  all  trenches  must  be  horizontal;  where  diflFerences  in 
the  depth  occur  steps  should  be  made,  and  no  sloping  trenches  will  be 
allowed.  The  bottom  of  all  trenches  must  be  free  from  lumps  and  should 
be  even.  The  least  width  of  the  bottom  of  trenches  is  given  by  figures 
in  the  sketch.  Where  the  excavation  will  not  stand  vertically,  a  slope 
of  3  inches  for  every  foot  in  depth  will  be  made. 

The  contractor  to  provide  narrow  ditches  to  keep  the  excavations 
clear  of  all  surface  water  caused  by  rain  and  natural  drains  of  the  soil. 

As  much  of  the  material  excavated  from  the  trenches  as  will  be  re- 
quired for  refilling  trenches  after  foundation  walls  have  been  built  (about 
one-half)  will  be  left  all  along  both  sides  of  trenches,  but  itnmst  oe  de- 
posited far  enough  to  prevent  any  of  it  from  being  thrown  into  the 
trenches  for  walls  during  building  operations.  The  remainder  of  the 
excavations  from  trenches  will  have  to  be  deposited  at  the  sites  marked 
K  and  L  on  the  plan. 

Contractor  to  keep  out  all  water  that  may  interfere  with  his  opera- 
tions, at  his  own  expense. 

All  work  will  be  subject  to  the  approval  of  the  commanding  oflScer, 
and  he  wiU  have  the  power  to  reject  or  condemn  any  work  which,  in  his 
opinion,  is  defective.  All  excavations  will  be  prei)ared  under  his  direc- 
tion and  to  his  satisfaction,  and  should  any  misunderstanding  arise  as  to 
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the  import  of  any  thing  contained  in  these  sx)ecifications,  the  explanation 
of  the  eommanding  officer  will  be  binding  on  the  contractor. 

Approximate  excavation  for  leveling  site 9, 060  cabio  yards. 

Approximate  excayation  for  trenches  and  pits 730  cable  jard«. 

Total 9, 780  cable  yards. 

All  surveying  will  be  done  by  the  contractor  at  his  own  expense,  ex- 
cept  the  principal  lines  and  levels,  which  will  be  given  by  the  Ordnance 
Department.  *  Principal  lines:  A,  lines  of  exterior  face  of  water  table: 
B,  face  lines  of  top  of  interior  brick  piers;  C,  center  lines  of  all  crane 
piers.  Principal  levels:  1^  top  level  of  water  table;  2,  top  levels  of 
crane  piers  and  interior  bnck  piers.  The  work  of  leveling  the  site  and 
excavating  the  trenches  must  commence  simultaneously  at  the  north 
end  and  must  be  carried  on  simultaneously  on  southward  over  the  en- 
tire width  uniformly  and  vigorously  in  order  to  allow  the  mason  work 
to  follow  in  the  same  manner. 

Item  IL 

mason's  speoifioations. 

i.  Befilling  cmd  grading. 

After  the  walls  and  piers  are  above  ground  the  trenches,  etc.,  must  be 
refilled  and  solidly  rammed  jo^ound  walls  and  piers  by  the  contractor  for 
the  mason  work.  He  is  also  to  fill  and  grade  t^e  grounds  around  out- 
side walls  for  a  distance  of  15  feet  on  all  sides  of  the  building.  All 
ground  lines  around  building  must  slope  away  from  walls  as  shown,  and 
ground  must  be  tightly  rammed.  The  highest  points  of  ground  outride 
of  walls  will  be  one  foot  below  the  floor  line,  the  lowest  point  not  lower 
than  one  foot  below  highest  point. 

2,  Concrete. 

The  foundations  of  aU  walls  and  piers  will  be  laid  on  a  bed  of  con- 
crete at  the  bottom  of  the  excavations.  The  depth  and  all  other  dimen- 
sions of  concrete  beds  are  shown  in  drawings.  The  concrete  shall  be 
formed  of  sound  broken  stone,  not  exceeding  two  inches  at  their  gi*eat- 
est  diameter  and  of  a  quality  approved  by  the  commanding  officer. 
Ail  stone  in  any  way  larger  is  to  be  thrown  out.  The  sand  to  be  ui^ed 
must  be  of  a  coarse  grain,  clean  and  sharp,  and  free  from  loan. 

The  cement  must  be  equal  in  quality  to  the  best  Bosendale  cementi 
and  made  by  manufacturers  of  established  reputation;  it  must  be  fresh 
and  very  fine  ground,  and  in  well  made  and  lined  casks.  The  tensile 
strength  of  a  specimen  twenty-four  hours  after  molding,  air-dry,  must 
not  be  less  than  80  pounds  per  square  inch  of  section.  To  insure  it> 
good  quality  all  the  cement  ftirnished  by  the  contractor  will  be  subjeil 
to  inspection  and  rigorous  tests,  and  if  found  of  improper  quality  will 
be  branded  and  must  be  immediately  removed  from  the  site.  Hie  con 
tractor  shall  at  all  times  keep  in  store  at  some  convenient  poi  it  in  tln^ 
vicinity  of  the  work  a  suflScient  quantity  of  cement  to  allow  ample  time 
for  the  tests  to  be  made  without  delay  to  the  work  of  construction.  The 
commanding  officer  shall  be  notified  at  once  of  each  delivery  of  cement. 
It  shall  be  stored  in  a  tight  building,  and  each  cask  must  be  raised  several 
inches  above  the  ground  by  blocking  or  otherwise. 

The  materials  for  concrete  to  be  cleaned  from  dirt  and  dust  before 
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being  used;  to  be  mixed  diy  in  proper  boxes  in  the  following  propor- 
tion :  One  part  by  measure  oi  cement  to  two  parts  of  sand  and  five  parts 
of  broken  stone. 

The  sand  will  be  put  into  the  box  first  and  spread  out;  the  cement 
will  be  spread  over  the  sand  then,  and  both  will  be  turned  over  three 
times  to  assure  a  uniform  mixture.  The  stone,  having  been  well  wetted, 
is  next  added  and  all  ingredients  are  turned  over  twice  with  shovels, 
adding  a  moderate  quantity  of  water  to  produce  a  mixture  of  proper  con- 
sistency. 

The  mixing  is  to  be  done  near  the  place^of  laying,  the  concrete  to  be 
laid  immediately  after  mixing  into  wetted  ground  and  to  be  thoroughly 
compacted  with  heavy  tampers  till  the  water  flushes  to  the  surface. 
The  concrete  shall  be  allowed  to  set  for  about  twenty-four  hours  before 
any  work  shall  be  laid  upon  it;  the  time  of  setting  can  be  reduced  only 
by  permission  of  the  commanding  officer.  Ko  walking  over  or  work- 
ing upon  it  shall  be  allowed  while  it  is  setting. 

5.  Cut  stone. 

All  cut  stone  required  for  the  new  building  is  shown  on  Plate  !N'o.  4 
of  the  drawings,  and  comprises  the  following: 

1.  The  water  table  and  the  door-siUs  of  sizes  smd  shapes  as  shown  on 
di'awings. 

Bed  and  build  of  this  stone  to  be  trued  and  smoothed  with  a  good 
point  finish;  all  exposed  surfaces  (the top  of  door-sills  entirely)  to  have 
the  same  finish  as  that  of  the  already  finished  part  of  the  gun  factory. 

The  water  table  to  be  furnished  in  lengths  not  less  than  figured  in 
drawings,  but  contractor  may  double  lengtlis  at  his  option. 

2.  Eighty-one  cap-stones  or  piers  for  columns  of  crane  bridges  and 
building  of  sizes  shown  in  detail  drawings.  These  stones  to  be  square 
and  to  have  parallel  and  true  bearings  top  and  bottom  (point  finish). 
The  top  must  be  smoothly  finished;  the  sides  to  have  rock  faces.  Four 
2-iuch  holes  to  be  cut  in  each  stone  from  top  to  bottom,  to  figures  given 
in  drawing. 

All  cut  stone  described  is  to  be  of  first-class  hard  blue  limestone,  or 
of  other  hard  and  suitable  stone  of  approved  quality,  similar  in  ap- 
pearance to  that  of  north  wing,  free  f^om  all  defects,  and  uniform  in 
color.  The  bidder  to  submit  with  his  bid  a  sample  or  samples  of  stone, 
showing  texture  and  the  different  kinds  of  finish  required,  and  on  which 
his  bid  is  based. 

The  stones  shall  be  cut  to  exact  dimensions,  and  all  angles  and  arrises 
shall  be  true,  well  defined,  and  sharp.  All  beds,  builds,  and  joints  shall 
be  dressed  for  the  ftdl  depth  of  the  stone;  all  joints  to  be  very  close. 

The  contractor  to  do  all  cutting  in  place  which  is  necessary  for  the 
completion  of  any  work  on  the  building. 

Stone  masonry. 

The  foundations  of  all  exterior  walls  of  the  building  below  the  water 
table  are  to  be  built  of  rubble  masonry. 

The  stone  for  this  rubble  masonry  will  be  furnished  by  the  contractor, 
and  must  be  of  sound  limestone  from  a  layer  and  quarry  approved  by  the 
commanding  of&cer. 

The  foundation  walls  are  to  be  built  upon  a  bed  of  concrete,  as  de- 
scribed heretofore.  All  stone  resting  direct  on  the  concrete  must  be 
imbedded  in  pure  domestic  cement  of  approved  quality;  the  rest  of  the 
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the  import  of  anythiiig  contained  in  these  specifications,  the  explanatioD 
of  the  commanding  officer  will  be  binding  on  the  contractor. 

Approximate  excavation  for  leveling  site 9,060  cnbio  ymrds. 

Approximate  excavation  for  trenches  and  pits 730  cubic  yards. 

Total 9, 780  cable  yardi. 

All  surveying  will  be  done  by  the  contractor  at  his  own  expense,  ex- 
cept the  principal  lines  and  levels,  which  will  be  given  by  the  Ordnance 
Department.  *  Principal  lines:  A,  lines  of  exterior  face  of  water  table: 
B,  £Bice  lines  of  top  of  interior  brick  piers;  0,  center  lines  of  all  crane 
piers.  Principal  levels:  1^  top  level  of  water  table;  2,  top  levels  of 
crane  piers  and  interior  bnck  piers.  The  work  of  leveling  the  site  and 
excavating  the  trenches  must  commence  simultaneously  at  the  north 
end  and  must  be  carried  on  simultaneously  on  southward  over  the  en- 
tire width  uniformly  and  vigorously  in  order  to  allow  the  mason  work 
to  follow  in  the  same  manner. 

Item  IL 

mason's  speoifioations. 

1.  Refilling  cmd  grading. 

After  the  walls  and  piers  are  above  ground  the  trenches,  etc.,  must  be 
refilled  and  solidly  rammed  jo^ound  walls  and  piers  by  the  contractor  for 
the  mason  work.  He  is  also  to  fill  and  grade  the  grounds  around  out- 
side walls  for  a  distance  of  15  feet  on  all  sides  of  t^e  building.  All 
ground  lines  around  building  must  slope  away  from  walls  as  shown,  and 
ground  must  be  tightly  rammed.  The  highest  points  of  ground  outside 
of  walls  will  be  one  foot  below  the  floor  Kne,  the  lowest  point  not  lower 
than  one  foot  below  highest  point. 

^.  Concrete. 

The  foundations  of  aU  walls  and  piers  will  be  laid  on  a  bed  of  con- 
crete at  the  bottom  of  the  excavations.  The  depth  and  all  other  dimen- 
sions of  concrete  beds  are  shown  in  drawings.  The  concrete  shall  be 
formed  of  sound  broken  stone,  not  exceeding  two  inches  at  their  gi-eat- 
est  diameter  and  of  a  quality  approved  by  the  commanding  officer. 
AH  stone  in  any  way  larger  is  to  be  thrown  out.  The  sand  to  be  used 
must  be  of  a  coarse  grain,  clean  and  sharp,  and  free  from  loaia. 

The  cement  must  be  equal  in  quality  to  the  best  Bosendale  cement., 
and  made  by  manufacturers  of  established  reputation;  it  must  be  fresh 
and  very  fine  ground,  and  in  well  made  and  lined  casks.  The  tensile 
strength  of  a  specimen  twenty-four  hours  after  molding,  air-dry,  must 
not  be  less  than  80  pounds  per  square  inch  of  section.  To  Insure  it> 
good  quality  all  the  cement  lirnished  by  the  contractor  will  be  subject 
to  inspection  and  rigorous  tosts,  and  if  found  of  improper  quality  will 
be  branded  and  must  be  immediately  removed  from  the  site.  The  con- 
tractor shall  at  all  times  keep  in  store  at  some  convenient  poi  it  in  tbe 
vicinity  of  the  work  a  sufficient  quantity  of  cement  to  allow  ample  time 
for  the  tests  to  be  made  without  delay  to  the  work  of  construction.  The 
commanding  officer  shall  be  notified  at  once  of  each  delivery  of  cement. 
It  shall  be  stored  in  a  tight  bmlding,  and  each  cask  must  be  raised  several 
inches  above  the  ground  by  blocking  or  otherwise. 

The  materials  for  concrete  to  be  cleaned  from  dirt  and  dust  befoiv 
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being  used;  to  be  mixed  diy  in  proper  boxes  in  the  following  proi)or- 
tion :  One  part  by  measure  of  cement  to  two  parts  of  sand  and  five  parts 
of  broken  stone. 

The  sand  will  be  put  into  the  box  first  and  spread  out;  the  cement 
will  be  spread  over  the  sand  then,  and  both  wiU  be  turned  over  three 
times  to  assure  a  uniform  mixture.  The  stone,  having  been  well  wetted, 
is  next  added  and  all  ingredients  are  turned  over  twice  with  shovels, 
adding  a  moderate  quanti^  of  water  to  produce  a  nuxture  of  proper  con- 
sistency. 

The  mixing  is  to  be  done  near  the  place^of  laying,  the  concrete  to  be 
laid  immediately  after  mixing  into  wetted  ground  and  to  be  thoroughly 
compacted  with  heavy  tampers  till  the  water  flushes  to  the  surface. 
The  concrete  shall  be  allowed  to  set  for  about  twenty-four  hours  before 
any  work  shall  belaid  upon  it;  the  time  of  setting  can  be  reduced  only 
by  permission  of  the  commanding  officer.  Ko  walking  over  or  work- 
ing upon  it  shall  be  allowed  while  it  is  setting. 

3.  Gut  stone. 

All  cut  stone  required  for  the  new  building  is  shown  on  Plate  Ko.  4 
of  the  drawings,  and  comprises  the  following: 

1.  The  water  table  and  the  door-siUs  of  sizes  and  shapes  as  shown  on 
drawings. 

Bed  and  build  of  this  stone  to  be  trued  and  smoothed  with  a  good 
X)oiut  finish;  all  exposed  surfaces  (the  top  of  door-sUls  entirely)  to  have 
the  same  finish  as  that  of  the  already  finished  part  of  the  gun  factory.  ' 

The  water  table  to  be  furnished  in  lengths  not  less  than  figured  in 
drawings,  but  contractor  may  double  lengtlis  at  his  option. 

2.  Eighty-one  cap-stones  or  piers  for  columns  of  crane  bridges  and 
building  of  sizes  shown  in  detail  drawings.  These  stones  to  be  square 
and  to  have  parallel  and  true  bearings  top  and  bottom  (point  finish). 
The  top  must  be  smoothly  finished;  the  sides  to  have  rock  faces.  Four 
2-inch  holes  to  be  cut  in  each  stone  from  top  to  bottom,  to  figures  given 
in  drawing. 

All  cut  stone  described  is  to  be  of  first-class  hard  blue  limestone,  or 
of  other  hard  and  suitable  stone  of  approved  quality,  similar  in  ap- 
pearance to  that  of  north  wing,  free  f^om  all  defects,  and  uniform  in 
color.  The  bidder  to  submit  with  his  bid  a  sample  or  samples  of  stone, 
8ho^ving  texture  and  the  different  kinds  of  finish  required,  and  on  which 
his  bid  is  based. 

The  stones  shall  be  cut  to  exact  dimensions,  and  aU  angles  and  arrises 
shall  be  true,  well  defined,  and  sharp.  All  beds,  builds,  and  joints  shall 
be  dressed  for  the  full  depth  of  the  stone;  all  joints  to  be  very  close. 

The  contractor  to  do  all  cutting  in  place  which  is  necessary  for  the 
completion  of  any  work  on  the  building. 

Stone  masonry. 

The  foundations  of  all  exterior  walls  of  the  building  below  the  water 
table  are  to  be  built  of  rubble  masonry. 

The  stone  for  this  rubble  masonry  will  be  furnished  by  the  contractor, 
and  must  be  of  sound  limestone  from  a  layer  and  quarry  approved  by  the 
commanding  officer. 

The  foundation  walls  are  to  be  built  upon  a  bed  of  concrete,  as  de- 
scribed heretofore.  All  stone  resting  direct  on  the  concrete  must  be 
imbedded  in  pure  domestic  cement  of  approved  quality;  the  rest  of  the 
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rubble  masonry  to  be  laid  in  hydraulic  cement  mortar;  all  stone  to  be 
laid  on  its  natural  bed.  All  beds  and  joints  must  lie  ftiU  of  mortar,  and 
no  grouting  or  filling  of  joints  will  be  allowed  after  the  stones  are  in 
place.  The  work  must  be  thoroughly  bonded.  For  the  outside  face  of 
walls,  at  least  for  a  depth  of  12  inches  below  the  water  table,  stones 
should  be  selected  with  exposed  faces  smooth  and  clean. 

Top  and  sides  of  the  rubble  masonry  to  be  finished  perfectly  straight, 
and  top  to  form  a  uniform  horizontal  and  level  bearing  tliroughout  for 
the  water  table  and  the  brickwork.  Joints  to  be  full  of  mortar,  close, 
and  well  flushed  up.  All  face  joints  above  ground,  and  also  all  joints  in 
water  table  and  in  window-sills  to  be  pointed  with  pure  cement,  applied 
before  its  setting. 

All  stones  to  be  wetted  and  all  walls  underground  to  be  cemented  on 
outside. 

Mortar  for  the  rubble  masonry  shall  be  prepared  from  cement  of  the 
same  quality  as  specified  for  concrete — one  part,  by  measure,  of  cement 
to  two  parts  of  clean,  sharp,  screened  sand. 

These  ingredients  shall  be  thoroughly  mixed  dry.  A  moderate  quan- 
tity of  water  is  afterward  added  to  produce  a  paste  of  proper  consistency ; 
the  whole  to  be  thoroughly  mixed  with  hoes.  In  measuring  cement,  it 
shall  be  packed  as  received  from  the  manufacturer.  The  mortar  shall 
be  freshly  mixed,  in  proper  boxes  for  the  work  in  hand,  and  no  mortar 
must  be  used  that  had  become  hard  or  set. 

All  rubble  masonry  is  to  be  built  to  the  dimensions  shown  on  the 
drawings. 

It  may  be  necessary  to  excavate  the  trenches  for  foundation  walls  on 
some  points  to  a  greater  depth  than  shown  on  drawings. 

In  all  such  cases  the  contractor  will  build  the  increased  amount  of 
masonry.  Therefore,  in  addition  to  his  bid  for  the  whole  work,  he  will 
give  the  price  per  cubic  yard  for  which  he  will  ftirnish  any  masonry  in 
excess  of  that  shown  on  the  plans. 

The  upper  or  capstone  of  each  pier  for  columns  of  traveling  crane 
must  be  solidly  bedded,  with  top  side  dressed  square-  and  level  to  re- 
ceive columns.  The  holes  for  foundation  bolts  to  be  in  perfect  line  with 
axis  of  building.  Foundation  bolts  will  be  frirnished  by  the  Ordnance 
Department. 

The  contractor,  at  his  own  expense,  must  conduct  the  water  away 
from  any  point  where  masonry  is  being  laid,  by  the  use  of  trenches, 
pipes,  or  other  efficient  means,  and  must  i)revent  water  from  flowing 
over  the  masonry  till  it  is  fully  set.  Under  no  circumstances  shall  ma- 
sonry be  laid  in  water. 

Brick  masonry. 

Contractor  to  furnish  all  brick  masonry  in  walls  and  piers,  as  shown 
on  plans. 

The  brick  masonry  of  all  exterior  walls  to  commence  on  top  of  the 
rubble  masonry,  and  of  all  other  walls  and  piers  to  commence  on  a  bed 
of  concrete,  except  where  shown  otherwise  on  plans. 

All  brickwork  below  the  floor  line  to  be  laid  in  best  hydraulic  cement 
and  rock-lime  mortar,  mixed  in  the  proportion  of  one  part  cement,  one- 
half  part  lime,  and  two  parts  sand,  properly  mixed,  as  much  at  a  time 
as  can  be  used  before  setting;  no  cement  mortar  to  be  used  after  it  had 
been  once  set. 

Said  cement  mortar  to  be  used  to  a  height  in  level  with  the  floor  line 
of  the  building,  at  which  point  the  last  course  shall  be  evenly  and 
smoothly  pargetted  over  with  cement. 
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The  brickSy  shall  be  of  best  quality  of  hard-burnt  bricks,  burnt  hard 
entirely  throughout,  regular  and  uniform  in  shape  and  size  and  of  com- 
pact texture.  To  insure'  their  good  quality,  the  bricks  furnished  by  the 
contractor  will  be  subject  to  inspection  and  rigorous  tests,  and  if  found 
of  improper  quality  will  be  condemned  5  the  character  of  the  tests  to  be 
determined  by  the  commanding  officer. 

1^0  bats  shall  be  used  without  his  permission,  but  nothing  smaller 
than  half  bricks. 

Foundation-bolts  and  washers  to  be  built  into  brick  piers  of  crane 
columns,  as  shown  on  detail  drawings.  They  must  be  placed  carefully 
by  means  of  a  templet,  and  in  proper  height  for  the  cast-iron  base-plates 
to  be  screwed  down.  The  space  in  the  pocket  around  bolts  to  be  cast 
out  with  pure  cement  to  top  of  brickwork. 

Bricks  must  not  be  dumped,  but  must  be  piled  at  the  site  at  places  to 
be  designated.    Bricks  injured  by  being  driven  over  will  be  rejected. 

Bids  will  be  received  for  the  whole  work  comprised  in  items  I  and  II, 
combined. 

The  work  must  commence  soon  after  the  date  of  the  notification  by 
the  commanding  officer  of  the  award  of  the  contract.  It  must  commence 
at  the  north  end,  and  must  be  pushed  uniformly  for  the  whole  width  of 
the  building,  and  rigorously,  and  the  whole  work  must  be  completed 
within  three  months  from  the  time  of  notification  of  the  award  pf  the 
conti^act. 

A  penalty  of  $30  will  be  exacted  for  each  and  every  day  of  delay  be- 
yond the  time  for  the  completion  of  the  whole  work. 


Appendix  30. 


SPECIFICATIONS  FOB    THE   DELIVERY  AND  ERECTION  OF  THE  IRON- 
WORK  FOR  THE  SOUTH  WING  OF  THE  ARMY  GUN  FACTORY,   WATER- 
VLIET  ARSENAL,  WEST  TROY,  N.  T.,  AS  PER  ACCOMPANYING  DRAW- 
•INGS. 

CONDITIONS. 

The  drawings  and  Rpecifications  are  intended  to  be  alike  in  every 
respect;  but  any  work  shown  on  the  drawings  and  not  particularly 
described  in  the  specifications,  and  any  work  evidently  necessary  to  the 
completion  of  the  work  as  specified  or  shown,  is  to  be  done  by  the  con- 
tractor without  extra  charge,  the  same  as  if  it  were  shown  or  specified. 

The  contractor  is  to  comply  with  the  State  or  other  laws,  and  is  to 
be  liable  for  all  penalties  and  all  damages  to  life  and  limb  that  may  occur 
owing  to  his  negligence  or  that  of  his  employes  during  the  erection  of 
the  building.  IST o  claim  for  extra  work  shall  be  made  unless  before  the 
performance  of  such  extra  work  the  commanding  oflScer  shall  have 
first  authorized,  in  writing,  such  extra  \york;  nor  unless  before  the  per- 
formance of  such  extra  work,  the  price  to  be  paid  therefor  shall  like- 
wise first  have  been  agreed  upon,  in  a  manner  as  required  by  law,  be- 
tween the  Government  and  the  contractor,  and  done  in  obedience  to  a 
written  order  from  the  commanding  officer,  given  before  the  i)erform- 
ance  of  such  extra  work. 

All  necessary  detail  drawings  will  be  famished,  and  any  work  not  in 
conformity  with  such  drawings  or  differing  from  the  requirements  of 
the  drawings  or  specifications,  or  not  otherwise  approved  by  the  com- 
manding officer,  will  be  rejected,  and  must  be  removed,  remade,  an(i 
replaced;  and  all  work  or  material  injured  or  destroyed  thereby  must 
be  made  good  at  the  contractor's  expense.  The  Government  reserves  the 
right  to  annul  and  cancel  the  contract  in  case  the  contractor  neglects 
or  refuses  to  remove  work  rejected  and  to  replace  the  same  within  three 
days  after  having  been  notified,  in  strict  conformity  with  the  drawings 
and  specifications,  and  according  to  the  instructions  of  the  command- 
ing officer;  and  in  case  the  contract  is  so  annulled,  all  materials  fur- 
nished and  the  work  done  in  accordance  with  the  drawings  or  specifi- 
cations, at  the  time  the  contract  is  rescinded,  is  to  be  paid  for  at  the 
schedule  prices  on  which  the  contract  price  is  ba^^ed,  and  no  claim  will 
be  allowed  for  any  profit  on  work  not  completed  at  the  time  the  contract 
is  canceled.  The  Government  reserves  the  right  to  employ  other  parties 
to  remove,  replace,  or  complete  the  work,  holding  the  contractor  for 
any  difference  in  cost  between  the  actual  cost  and  the  unpaid  balance 
of  the  contract;  also  for  the  fixed  fines  provided  in  the  contract  in  caae 
of  failure  to  complete  the  work  within  the  time  specified. 

A  schedule  in  detail  of  the  prices  on  which  the  contract  is  based  is 
to  be  furnished  to  the  Government  on  signing  the  contract,  which  sched- 
ule shall  be  the  basis  for  all  payments  on  account  of  the  contract. 
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Payments  will  be  made  at  the  request  of  the  contractor  not  oftcner 
than  once  a  month,  based  on  }mi  estimate  miule  by  the  commanding 
offi<*er,  of  the  amount  of  work  done  and  of  the  value  thereof,  according 
to  the  terms  of  the  contract.  The  first  such  estimate  shall  be  of  the 
amount  or  quantity  and  value  of  the  work  done  since  the  contractor 
commenced  the  performance  of  the  contract  on  his  part.  And  every 
subsequent  estimate,  except  the  final  one,  shall  be  of  the  amount  or 
quantity  and  value  of  work  done  since  the  last  preceding  estimate  was 
made. 

The  Gtovemment  will  pay  the  contractor  90  per  cent  of  such  esti- 
mated value  upon  each  such  estimate  being  made. 

On  the  expiration  of  thirty  days  after  the  completion  of  the  contract 
and  the  acceptance  of  the  whole  work  the  Grovernment  will  pay  to  the 
contractor  the  amount  remaining  after  deducting  from  the  contracft 
price  the  amount  or  value  of  all  such  sums  as  shall  theretofore  have  been 
paid  to  the  contractor  under  any  of  the  provisions  of  the  contract;  also 
all  such  sums  as  shall  have  been  reserved  or  retained. 

All  payments  made  on  work  during  its  progress  on  account  of  the 
contract  or  extra  work  shall  in  no  case  be  construed  as  an  a<»ce])tan(*e 
of  the  work  executed;  but  the  contractor  shall  be  liable  to  all  the  con- 
ditions of  the  contract  until  the  whole  work  is  finished  and  comi)leted. 

The  contractor  must  have  some  competent  person  on  the  work  to  re- 
ceive instructions  and  see  when  his  particular  work  is  recjuired.  Sub- 
contractors will  not  be  recognized. 

Tlie  Government  reserves  the  right  to  make  any  alteration  in  the  plans, 
forms,  construction,  detail,  or  execution  described  by  the  drawings  or 
specifications,  without  invalidating  or  rendering  void  the  contract;  and 
in  case  of  any  difierence  in  expense  an  addition  to  or  abatement  from  the 
said  contract  amount  shall  be  made  in  the  ratio  or  proportion  such  work 
may  bear  to  the  whole  contract  work  agreed  to  be  performed,  and  the 
same  to  be  determined  as  before  mentioned. 

All  work  will  be  under  the  supervision  of  the  commanding  oflBcer  and 
such  inspectors  as  he  may  designate. 

Oontractors  will  be  notified  in  writing  of  any  changes  in  said  posi- 
tions. 

The  commanding  officer  will  give,  on  demand,  such  interpretations, 
either  verbally  or  by  writing  or  drawing,  as  in  his  judgment  the  nature 
of  the  work  may  require,  having  particular  care  that  any  and  all  work 
done,  and  material  used  for  the  work,  be  such  as  hereinafter  described. 
He  shall  also  determine  the  amount  of  damages  which  may  occur  from 
any  cause  and  decide  upon  the  fitness  of  all  material  used  and  work 
done. 

It  is  not  incumbent  ui)on  him  to  notify  the  contractor  to  attend  to 
and  have  in  readiness  his  own  work  and  the  requisite  materials  at  such 
times  as  the  progress  of  the  building  may  require  them.  If  the  con- 
tractor does  not  attend  to  his  part  of  the  work,  and  have  his  portion  of 
the  materials  and  work  in  readiness  as  it  may  be  wanted  to  work  into 
the  building,  he  will  be  held  accountable  for  all  delays  and  damages  in 
consequence  of  any  such  neglect. 

The  opinion,  report,  and  decision  on  all  matters  of  the  commanding 
officer  will  be  binding  and  conclusive. 

A  railroad  track,  cimnecting  with  the  D.  &  H.  Company's  track,  runs 
close  by  the  site  for  the  south  wing,  as  shown  on  Plate  1,  which  will 
enable  the  contractor  to  transport  all  building  material  to  the  site  x)er 
rail.  But  the  contractor  must  unload  all  material  as  soon  as  received, 
or  else  he  may  put  his  loaded  cars  on  snch  sidings  and  to  such  extent 
as  may  be  determined  by  the  conmianding  officer. 
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MATERIALS  AND  WORKMANSHIP. 

All  materials  of  every  kind  and  description  must  be  of  the  very  best 
quality,  and  anything  necessary  to  the  completion  of  the  work,  as 
shown  in  drawings,  and  as  directed  by  these  specifications,  is  to  be 
executed  in  the  most  thorough,  substantial,  neat,  and  workmanlike 
manner,  to  the  entire  satisfaction  of  the  commanding  officer,  to  whom 
every  facility  is  to  be  given  by  the  contractor  for  inspecting  the  work 
as  it  progresses. 

The  contractor  is  to  furnish  all  necessary  materials  and  labor,  and  is 
to  provide  aJl  tools,  derricks,  hoists,  scaffolding,  planks,  runs,  horses, 
and  all  mechanical  appliances  for  properly  prosecuting  the  work. 

All  water  necessary  for  building  purposes  may  be  ^ken  from  such 
hydrants  or  other  sources  as  will  be  designated  by  the  commanding 
officer,  but  the  contractor  has  to  make  satisfactory  arrangements  to 
avoid  wasting  water  by  his  employes  at  any  time. 

Dimensions  figured  on  the  drawings  are  to  be  followed  in  all  cases 
in  preference  to  scale  measures,  and  the  wording  of  specifications  takes 
precedence  over  both. 

Where  work  is  not  sufficiently  and  clearly  specified,  or  where  the 
work  is  not  explained  by  the  drawings,  accompanied  by  a  detailed 
description  of  the  sizes  of  the  various  parts  and  the  method  of  their 
union,  the  contractor  shall,  in  all  cases,  before  the  execution  of  the 
work,  submit  to  the  commanding  officer  for  his  indorsement  a  detailed 
specification  for  the  same;  He  shall  be  at  liberty  to  alter  and  amend 
such  specifications  if,  in  his  opinion,  the  work  as  described  is  not  of 
materials,  proportions,  or  workmanship  best  adapted  for  the  purpose 

IRONWORK. 

The  materials  to  be  used  in  the  construction  to  be  of  iron,  mild  steel, 
etc.,  as  specified,  and  all  the  iron  and  steel  to  be  of  domestic  manu- 
facture. 

All  plating,  the  I-beams,  channel-bars,  angle  and  tee-bars  to  be  of 
wrought-iron  or  mild  steel  of  a  tensile  strength  and  a  ductility  as  here- 
inafter specified. 

All  castings  to  be  made  of  the  best  quality  pig-iron. 

All  material  to  be  tested  will  be  submitted  in  lots.  All  pieces  of  the 
same  kind,  size,  shape,  and  weight  per  unit  comprise  one  lot. 

The  contractor  will  notify  the  commanding  officer  whenever  one  or 
more  lots  are  ready  for  inspection,  either  at  Ms  works  or  at  the  rolling 
mill.  The  commanding  officer  wiU  send  an  inspector  to  that  place,  who 
will  designate  such  pieces  of  each  lot  as  he  may  desire  from  which  bars 
for  tensile  tests,  etc.,  should  be  cut  in  the  direction  of  the  fiber.  Only 
one  test  bar  is  to  be  taken  from  each  piece.  The  test  bars  wiU  be  cut 
out  in  the  presence  of  the  inspector  and  stamped  by  him.  The  tensile 
teats  will  be  made  at  the  place  of  inspection,  and  if  facilities  for  testing 
do  not  exist  there  the  bars  will  be  sent  for  test  to  this  arsenal.  AU 
pieces  forming  the  lot  will  be  stamped  by  the  inspector,  and  if  the  tests 
are  made  at  the  place  of  inspection,  after  satisfactory  tests  have  been 
obtained,  but  if  the  tests  should  not  be  made  at  that  place,  the  pieces 
will  be  stamped  before  the  departure  of  the  inspector. 

The  number  of  test  bars  required  is  as  follows: 

From  each  lot,  forming  150  pieces,  or  any  fraction  thereof,  two  pieces 
will  be  selected  for  test.  The  lot  will  be  accepted  as  to  tensile  strength 
and  elongation  if  both  tests  are  satisfactory.    If  both  are  unsatisiao- 
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tory,  the  lot  will  be.  rejected.  If  one  test  fails,  a  third  bar  may  be 
selected  for  te^t,  and  the  result  of  this  third  test  will  decide  the  iiccept- 
anc^e  or  nonacceptance  of  the  whole  lot. 

From  lots  exceeding  150  pieces,  two  test  pieces  will  be  required  for 
every  100  pieces  or  any  fraction  of  100.  The  acceptance  of  the  bars  to 
be  determined  by  the  results  of  the  tests  in  the  manner  above  set  forth. 

The  construction  of  all  structures  to  be  furnished  is  baaed  on  mate- 
rial of  a  tensile  strength  of  not  less  than  50,000  pounds  per  square  inch, 
an  elastic  limit  of  not  less  than  32,000  pounds  per  square  inch,  with  23 
l>er  cent  elongation  in  8  inches. 

Should  the  use  of  wrought  iron  be  directed  for  any  part  of  the  work, 
the  {ensile  strength  in  pounds  per  square  inch  of  test  bars  of  tensile 
members  shall  be  determined  after  the  formula 

^^  ^/v^        7,000  X  area  of  original  bar  ,  „  .    .     ,     , 
^2'000  -  dF^SEference  of  origidETbi?  (^^^  '"^  »°«^*«)- 

The  elongation  must  be  20  per  cent. 

All  shaped  iron  must  show  by  the  test  pieces  a  tensile  strength  in 
IK>uuds  per  square  inch  ol^ — 

rix  AAA        '^y^^  X  '^^^^  ^^  original  bar  ^     .  , 

^'^  -  circumference  of  original  bar>  ^^^^  ^^  elongation  of  not  less 

than  12  per  cent. 

Of  the  whole  lot  of  eye-bars  three  full  size  eye-bars,  with  eyes  of  fiat 
bars  and  three  of  round  bars,  will  be  submitted  for  test  to  destruction. 

The  eye-bars  will  be  accepted — 

1st.  If  not  more  than  one-third  of  the  bars  tested  break  in  the  eye ;  or, 

2d.  If  more  than  one-third  do  break  in  the  eye  and  the  average  of 
tests  of  those  which  so  break  shows  a  tensile  strength  in  pounds  per 
square  inch  or  original  bar  given  by  the  formula — 

52,<m-y^'i^^-^l^P^!}^\^l-m  X  width  ofbar  (all in  inches). 
Circumference  of  original  bar  ^  ' 

Eye-bars  will  be  sent  for.  test  to  this  arsenal,  if  the  contractor  has  no 
facilities  to  make  same  at  or  near  his  works. 

If  the  contractor  desires  to  test  additional  and  more  than  three  eye- 
bars,  such  tests  will  be  made  at  his  expense  under  the  supervision  of 
the  Government. 

The  material  must  undergo  also  bending  tests  whenever  required  by 
the  inspector.  The  test  bars,  which  may  be  similar  in  size  to  those  for 
tensile  tests,  must  stand  bending  over  double  under  the  hammer  when 
cold,  hot,  and  when  heated  to  a  uniform  cherry  red  and  quenched  in 
water. 

The  tensile  tests  of  bars  and  shapes  alone  will  not  be  considered  suf- 
ficient for  their  acceptance  by  the  Government,  and  all  tested  bars  and 
shapes  will  be  examined  either  at  the  contractor's  works  or  when  de- 
livered at  this  arsenal  for  soundness  and  smoothness,  before  being 
painted. 

All  built  members  must  be  examined  before  leaving  the  works  of  the 
contractor,  and  when  finished  they  must  be  true  and  free  from  twists, 
kinks,  buckles,  or  open  joints  between  component  pieces. 

All  abutting  su^aces  of  compression  members,  except  flanges  of 
plate  girders,  must  be  planed  or  turned,  or  carefully  chipped  and  filed, 
if  machining  Is  impracticable,  to  even  bearings  so  that  they  shall  be  in 
such  contact  throughout  as  may  be  obtained  by  such  means.  All  fin- 
ished surfaces  to  be  protected  with  white  lead  or  tallow. 
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The  contractor,  before  finishing  all  columns  and-box-gu'ders  for  crane 
bridges,  will  finish  and  submit  for  inspection  one  column  and  one  box- 
girder  of  each  kind.  The  inspector  mil  determine  whether  workman- 
ship and  finish  are  satisfactory,  and  if  not  what  has  to  be  done  to  meet 
the  requirements. 

The  contractor  will  notify  the  commanding  officer  in  due  time  of  any 
inspection  required  under  the  above  provisions. 

AH  parts  of  the  metal  work  will  be  finally  inspected  when  erected  in 
position  in  the  buUding,  and  this  inspection  will  decide  about  the  final 
acceptance  of  the  work  or  any  part  of  it  by  the  Government. 

The  minimum  weights  and  sizes  of  all  metal  parts  are  shown  on  the 
plans,  and  any  materials  delivered  at  the  buildings  which  are  not  of 
the  prescribed  weights  or  sizes  will  be  rejected. 

All  pin-holes  of  pin-connected  trusses  to  be  very  accurately  spaced, 
the  distance  between  outsides  of  holes  in  tension  members  to  be  A- 
less  than  the  figured  distance  between  outsides  of  finished  pins;  and 
the  distances  between  insides  of  holes  in  compression  members  to  be 
^  inch  greater  than  figured  distance  between  insides  of  finished  pins. 

All  pin-holes  to  be  drilled  on  axes  of  members,  and  to  exceed  in  di- 
ameter those  of  the  finished  pins  by  not  more  than  ^a  inch. 

Heads  of*  all  eye-bars  to  be  formed  of  dimensions  as  shown  on  draw- 
ings, and  the  process  of  manufacture  to  be  approved  by  the  command- 
ing oflBcer. 

Threads  of  all  screw  ends  to  be  upset  after  screwing  up  nuts,  to 
prevent  the  latter  from  working  loose. 

On  one  side  of  splice-plates  of  girders  of  crane-bridge  must  be  dila- 
tation holes,  of  larger  diameter  than  that  of  bolts  (as  shown  in  details). 
The  corresponding  holes  in  web  of  box-girder  to  be  concentric  with  the 
dilatation  holes  of  the  splice-plates,  and  to  be  drilled  and  tapped  for 
the  connecting  bolts.  The  joints  between  box-girders  are  not  close^  to 
provide  for  expansion. 

Dilatation  holes  are  provided  in  all  beams  and  girders,  connecting 
crane  columns  and  girders  with  the  roof  of  side  aisles  and  walls  of 
building. 

The  metal  of  all  parts  of  castings  to  be  uniform  and  of  thickness 
shown  in  drawings.  The  castings  must  be  sound  and  free  Irom  fiaws, 
blow-holes,  etc.     Surfaces  to  be  true  and  straight. 

Bolt  and  rivet  holes  to  be  drilled  or  cored;  no  chipped  holes  will  he 
allowed.  All  surfaces  must  be  faced  which  are  designated  so  on  draw- 
ings, or  in  these  specifications,  or  necessarily  to  be  faced  to  make  the 
construction  perfect  and  complete. 

All  surfaces  of  castings  bearing  on  stones  must  be  planed.  Top  of 
base-plates  of  columns  of  crane-bridge  and  columns  supporting  roof  in 
west  aisle  to  be  also  planed  true  and  parallel  with  bottom  surface. 
These  plates  must  be  uniform  in  thickness,  and  must  be  carefidly 
bedded. 

All  surfaces  of  contact  between  metals  not  designated  to  be  faced 
must  be  even  and  properly  chipped.  In  all  cases  the  bearings  must  be 
full  and  true. 

All  columns  must  be  set  plumb  on  true  beds. 

All  girders  and  beams  to  be  set  level,  except  otherwise  directed. 

Rails  for  traveling  cranes  to  be  of  rolled  steel;  their  shax>e  and  con- 
nection with  girder-boxes  are  shown  on  drawings. 

All  rails  must  be  perfectly  straight,  top  and  sidas  of  their  thread  must 
be  planed  true  to  gauge,  and  the  rails  when  in  place  must  be  in  per- 
fect alignment  and  their  top  must  have  a  uniform  and  true  level  from 
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end  to  end  of  craneways.  Packing  under  the  rails  must  be  avoided, 
and  any  packing  required  for  leveling  the  runways  must  be  done  in  the 
joints  of  top  of  columns  with  girders,  or  in  the  joints  of  base  of  columns 
with  ba«e  plates.  The  distance  from  center  to  center  of  rails  of  the 
runways  forming  the  supports  for  the  same  crane  must  be  correct 
throughout,  and  the  greatest  variation  permissible  at  any  one  place 
must  not  exceed  -^g  of  one  inch.  In  order  to  provide  for  this,  the  con- 
tractor for  the  ironwork  must  himself  verify  the  position  of  all  cast-iron 
shoes  set  and  built  into  walls  by  the  contractor  for  the  mason  work, 
and  any  cutting  or  packing  on  braces  or  girders  necessary  to  obtain  the 
correct  conditions  must  be  done  by  the  contractor  for  the  ironwork 
without  extra  compensation.  All  cast-iron  shoes  built  into  walls  will 
be  hoisted  in  place  and  set  by  the  contractor  for  the  mason  work,  but 
the  cast-iron  shoes  for  the  roof -trusses  of  main  roof  and  the  base-plates 
for  aU  iron  columns  of  crane-bridges,  etc.,  will  be  put  in  place  by  the 
contractor  for  the  iron  work.  All  anchors  for  cast-iron  shoes  in  walls 
must  be  furnished;  only  the  foundation  bolts  for  the  baseplates  of  col- 
umns will  be  furnished  by  the  Ordnance  Department. 

All  brace-rods  to  be  of  "Burden"  H.  B.  &  S.  iron. 

Kivets  to  be  of  best  quality. 

The  diameter  of  rivete  must  not  be  more  than  ^  inch  smaller  than 
the  hole  they  are  to  fill. 

Rivets  to  be  heated  to  a  uniform  light-red  heat  before  driving.  No 
drift-pins  must  be  used;  holes  to  be  reamed  out  till  true. 

All  rivets,  when  driven,  must  completely  fill  the  holes  and  have  full 
heads,  well  formed.    Sizes  of  rivets  are  given  in  the  drawings. 

Bolts  to  be  furnished  wherever  shown  in  the  drawings  or  called  for 
in  these  specifications,  or  otherwise  necessary  for  the  completion  of  the 
work.    Washers  under  all  nuts,  and  under  heads  where  necessary. 

All  iron  parts  to  receive  one  coat  of  good  mineral  paint  in  pure  lin- 
seed oil  after  inspection  before  leaving  the  shop,  and,  in  addition,  all 
parts  inaccessible  to  painting  shall  receive  a  coat  of  paint  before  being 
assembled  together. 

After  erection  and  approval  they  shall  receive  a  final  heavy  coat  of 
the  above  paint,  except  the  ironwork  or  skylights,  which  shall  receive 
two  coats: 

Contractor  to  erect  all  false  work,  scaffolding,  derricks,  hoists,  etc., 
necessary  for  the  prosecution  of  his  work,  and  he  assumes  all  liability  in 
case  of  accident  to  men  or  material. 

The  workmanship  on  all  material  must  be  first  class  in  every  detail, 
and  any  work  objected  to  must  be  made  satisfactory. 

The  contractor  is  to  furnish,  erect  in  place,  and  finish  the  following: 

1.  Twenty-two  (22)  trusses  for  main  roof,  with  sliding  and  stationary 
slioes  and  all  other  castings,  as  shown  on  drawings,  each  truss  to  have 
riveted  to  it  thirty -four  cast-iron  angles  for  the  reception  of  wooden 
])urlins,  as  shown.  Two  |-inch  screw  bolts,  of  ample  length  to  fasten  4 
by  8  inch  wooden  purlins  to  such  angles,  must  be  fiirnished  to  each 
angle.     Washers  under  each  bolt-head. 

2.  Ten  (10)  iron  skylights  on  roof  of  west  aisle,  as  shown  in  drawings 
and  details;  all  to  be  complete,  except  glass  and  felt.  Contnictor  to 
|)iit  all  ironwork  in  roofs,  stated  in  items  1  and  2,  in  i^lace,  and  to  put 
on  all  wind  bracing  as  shown.  Everything  must  be  completely  finished 
for  the  carpenter  to  put  on  purlins  and  roofing. 

3.  The  ironwork  for  the  roof  of  east  aisle.  There  are  twenty-three 
trusses,  their  construction  being  combined  of  wood  and  iron.  These 
tarusses  are  connected  with  the  columns  of  the  eastern  runway  of  travel- 
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in^  crane  in  main  aisle  by  girders  formed  of  two  I-beams,  wliile  the  up- 
per braces  connect  the  box-girders  with  the  upper  rafter-shoe. 

4.  Tlie  ironwork  for  the  roof  of  west  aisle.  There  are  also  twcnh'- 
three'trusses  of  a  combined  construction  of  wood  and  iron.  E^ch  truss 
has  an  iron  column  forming  a  middle  support  for  girders  and  rafters. 
These  columns  and  trusses  are  connected  to  walls  and  to  the  columns  of 
the  western  runway  of  traveling  crane  in  main  aisle  by  girders  made  of 
two  I-beams.  The  upper  I-braces  connect  the  box- girders  of  crane  run- 
way with  the  upper  rafter-shoe.  All  base  plates  for  columns  to  be  fur- 
nisbed.  Fourteen  of  these  are  double  /or  crane  and  roof-columns,  and 
nine  single  for  roof-columns  only.  All  bolts  and  washers  for  connecting 
wooden  parts  of  roof-trusses  (specified  in  items  3  and  4)  to  iron  parts  or 
with  each  other,  as  shown  on  drawings,  must  be  furnished  by  the  con- 
tractor for  the  ironwork. 

All  cast-iron  shoes,  anchors,  and  plates  resting  in  walls  of  building 
must  be  furnished  at  the  proper  time  to  avoid  delay  in  the  construction 
of  the  walls  of  the  building.  Except  these  castings  the  contrai'tor  is  to 
hoist  all  ironwork  in  place  and  to  assemble  and  finish  the  construction. 

5.  All  ironwork  for  the  two  runways  for  traveling  crane  in  main 
aisle  comi)lete,  assembled,  finished,  and  erected. 

There  are  51  base-i)lates  for  columns  of  runways  (7  of  which  are  to 
be  in  existing  central  section),  51  columns^?  of  which  in  central  sec- 
tion), and  50  girders  (6  of  which  in  central  section).  All  connections  to 
be  made  as  shown  in  drawings,  top  rails  of  runways  and  girders  to 
break  joints. 

The  7  columns  and  6  girders  located  in  existing  central  section  must 
be  connected  to  columns  and  girders  of  existing  runway  and  to  walls 
of  building  by  cutting  the  present  I-braces  and  making  connections  as 
shown  in  drawings. 

All  work  in  connection  with  the  erection  of  that  part  of  the  eastern 
crane  runway  whicl^  extends  into  central  section  will  be  done  at  last, 
after  runways  in  south  wing  have  been  completely  erected. 

6.  AH  ironwork  for  the  two  crane  runways  in  west  aisle,  completely 
erected,  assembled,  and  finished  with  all  bracing  to  roof  columns  and 
wall  of  building,  as  shown  on  drawings.  There  are  14  columns  resting 
on  common  base-plates  with  roof  columns,  and  14  columns  resting  on 
separate  base-plates.  All  base-plates  to  be  furnished.  The  runways 
have  20  girders  with  top  rails,  all  as  shown  in  drawings.  Gu'ders  an<l 
rails  to  breakjoints. 

7.  Two  flights  of  iron  stairs  leading  to  the  top  of  girder-braces  in 
existing  central  section  near  west  wall,  with  all  necessary  ironwork  to 
complete  landings,  all  as  per  drawings,  complete  and  erected  in  place. 
A  railing  of  li-inch  pipe  is  to  be  made  on  stairs  and  landings  where  in- 
dicated on  drawings. 

The  ironwork  must  be  erected  during  the  construction  of  the  building 
in  such  a  manner  as  not  to  delay  the  work  of  other  contractors. 

All  ironwork  must  be  finished  and  delivered  at  the  site  of  the  build- 
ing by  the  time  the  walls  are  up  (probably  the  15th  of  November,  1891), 
and  must  be  erected  in  phice  and  completely  finislied  within  three 
months  after  the  ('ompletion  of  the  masonry  work,  excei)t  such  parts  as 
enter  into  the  walls  of  the  building,  which  must  be  delivered  when  re- 
quired, so  as  not  to  delay  tbe  progress  of  atiy  work  thereon. 

Bidders  will  make  a  bid  for  tbe  ironwork  delivered  and  completely 
erected  in  the  building. 

A  penalty  of  $50  will  be  exacted  for  each  and  every  day  of  delay  Ih»- 
yond  the  time  specified  in  the  contract  for  the  completion  of  the  whole 
work. 


Append ix    3  1. 


SPECIFICATIONS  FOR  THE  ERECTION  AND  COMPLETION  OF  THE  SIT- 
PERSTRUCTORE  OF  THE  SOUTH  WING  OF  THE  GUN  FACTORY  BUILD- 
ING SITUATED  AT  THE  WATERVLIET  ARSENAL,  WEST  TROY,  N.  Y,, 
AT  A  PLACE  MARKED  ON  THE  ACCOMPANYING  MAP,  SHEET  NO.  1, 
AND  ACCORDING  TO  THE  ACCOMPANYING  PLANS  AND  DRAWINGS. 

CONDITIONS. 

The  drawings  and  specifications  are  intended  to  be  alike  in  every  re- 
spect; but  any  work  shown  on  the  drawings  and  not-  particularly 
described  in  the  specifications,  and  any  work  evidently  necessary  to  the 
completion  of  the  work,  as  specified  or  shown,  is  to  be  done  by  the  con- 
tractor without  extra  charge,  the  same  as  if  it  were  shown  or  specified. 

ff  he  contractor  is  to  comply  with  the  State  or  other  laws,  and  is  to  be  lia- 
ble for  all  penalties  and  all  damages  to  life  and  limb  that  may  occur,  owing 
to  his  negligence  or  that  of  his  employes,  during  the  erection  of  the 
building.  No  claim  for  extra  work  shall  be  made  unless  before  the  per- 
formance of  such  extra  work  the  commanding  officer  shall  have  first 
authorized,  in  writing,  such  extra  work;  nor  unless,  before  the  perform- 
ance of  such  extra  work,  the  price  to  be  paid  therefor  shall  likewise  first 
have  been  agreed  upon,  in  a  manner  as  required  by  law,  between  the 
Government  and  the  contractor,  and  done  m  obedience  to  a  written 
order  from  the  commanding  officer,  given  before  the  performance  of  such 
extra  work.  The  bidder  will  give,  in  addition  to  his  bid  for  the  whole 
work,  the  price  for  which  he  will  Ornish  brick  masonry. 

All  necessary  detail  drawings  will  be  ftimished,  and  any  work  not  in 
confonnity  with  such  drawings  or  differing  from  the  requirements  of  the 
drawings  or  specifications,  or  not  otherwise  approved  by  the  command- 
ing officer,  will  be  rejected,  and  must  be  removed,  remade,  and  replaced; 
and  all  work  or  material  injured  or  destroyed  thereby  must  be  made 
good  at  the  contractor's  exi)ense.  The  Government  reserves  the  right 
t4)  annul  and  cancel  the  contract  in  case  the  contractor  neglects  or  re- 
fuses to  remove  work  rejected  and  to  replace  the  same  within  three 
days  after  having  been  notified,  in  strict  conformity  with  the  drawings 
and  specifications,  and  according  to  the  instructions  of  the  commanding 
officer;  and  in  case  the  contract  is  so  annulled,  all  materials  ftirnished 
and  the  work  don^  in  accordance  with  the  drawings  or  specifications,  at 
the  time  the  contract  is  rescinded,  is  to  be  paid  for  at  the  schedule 
prices  on  which  the  contract  price  is  based,  and  no  claim  is  to  be  allowed 
for  any  profit  on  work  not  completed  at  the  time  the  contract  is  can- 
cel^. The  Government  reserves  the  right  to  employ  other  parties  to 
remove,  replace,  or  complete  the  work,  holding  the  contractor  for  any 
difterence  in  cost  between  the  actual  cost  and  the  unpaid  balance  of  the 
i'ontract;  also  for  the  fixed  fines  provided  in  the  contract  in  case  of 
failure  to  complete  the  work  within  the  time  specified. 

A  schedule  in  detail  of  the  prices  on  which  the  contract  is  based  is 
to  be  furnished  to  the  Government  on  signing  the  contract,  which 
schedule  shall  be  the  basis  for  all  payments  on  account  of  the  contract. 
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Payments  will  be  made,  at  the  request  of  the  contractor,  not  oft4*ner 
tlian  once  a  month,  based  on  an  estimate  made  by  the  conimandiu^ 
officer  of  the  amount  of  work  done  and  of  the  vahic  thereof,  accordin*; 
to  the  terms  of  the  contract.  The  first  such  estimate  shall  be  of  th»* 
amount  or  quantity  and  value  of  the  work  done  since  the  contra4*t4»r 
commenced  the  performance  of  the  contract  on  his  part.  And  every 
subsequent  estimate,  except  the  final  one,  shall  be  of  the  amount  i>r 
quantity  and  value  of  work  done  since  the  last  preceding  estimate  was 
made. 

The  Government  will  pay  the  contractor  90  per  cent  of  such  esti- 
mated value  upon  each  such  estimate  being  made. 

On  the  expiiation  of  thirty  days  after  the  completion  of  the  contra<'t 
and  the  acceptance  of  the  whole  work  the  Government  will  pay  to  the 
contractor  the  amount  remaining  after  deducting  fiom  the  contract 
price  the  amount  or  value  of  all  such  sums  as  shall  theretofore  hav(» 
been  paid  to  the  contractor  under  any  of  the  provisions  of  the  contrai-t ; 
also  all  such  sums  as  shall  have  been  reserved  or  retained,  except  as 
to  slating  and  copper  work,  for  which  such  retained  sums  will  not  be 
paid  before  the  expiration  of  one  year  after  the  completion  of  sm*h 
work,  provided  it  has  given  satisfactory  proof  of  its  good  condition  dur- 
ing and  up  to  that  time. 

All  i)ayments  made  on  work  during  its  progiess  on  account  of  the 
contract  or  extra  work  shall  in  no  case  be  construed  as  an  acceptan<v 
of  the  work  executed;  but  the  contractor  sliall  be  liable  to  all  the  con- 
ditions of  the  contract  until  the  whole  work  is  finished  and  compleUnL 

The  contractor  must  have  some  competent  person  on  the  work  to  re- 
ceive instructions  and  see  when  his  particular  work  is  required.  Sub- 
coD  tractors  will  not  be  recognized. 

The  Government  reserves  the  right  to  make  any  alteration  in  the 
plans,  forms,  construction,  detail,  or  execution  described  by  the  draw- 
ings or  specifications  without  invalidating  or  rendering  void  the  con- 
tract; and  in  case  of  any  difference  in  expense,  an  addition  to  or  abate- 
ment from  the  said  contract  amount  shall  be  made  in  the  ratio  or  pn>- 
portion  such  work  may  bear  to  the  whole  contia^'t  work  agreed  to  be 
performed;  and  the  same  to  be  determined  a«  before  mentioned. 

All  work  will  be  under  the  supervision  of  the  commaiKling  oflicer  ami 
such  inspectors  as  he  may  designate. 

Contractors  will  be  notified  in  writing  of  any  changes  in  said  pojj- 
tions. 

The  commanding  officer  will  give,  on  demand,  such  interpretations, 
either  verbally  or  by  writing  or  drawing,  as  in  his  judgment  the  uatnn* 
of  the  work  may  require,  having  particular  care  that  suiy  and  all  work 
done  and  material  used  for  the  work  be  such  as  hereinafter  desiTibed. 
lie  shall  also  determine  the  amount  of  damages  which  may  occur  from 
any  cause,  and  decide  upon  the  fitness  of  all  material  used  and  work 
done. 

It  is  not  incumbent  upon  him  to  notify  the  contractor  to  attend  to 
and  have  in  readiness  his  own  work  and  the  requisite  materials  at  such 
times  as  the  progress  of  the  building  may  require  them.  If  the  con- 
tractor does  not  attend  to  his  part  of  the  work  and  have  his  portion  4>f 
the  materials  and  w^ork  in  readiness,  as  it  may  be  wanted  to  work  int4> 
the  building,  he  will  be  held  accountable  for  all  delays  and  damages  in 
consequence  of  any  such  neglect. 

The  opiiuon,  report,  and  decision  on  all  matters  of  the  (toniuiandiu*: 
officer  will  be  binding  and  conclusive. 

A  railroad  track,  connecting  with  the  D.  and  H.  Company^s  track,  mn^ 
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close  by  the  site  for  the  south  wing,  as  shown  on  Plate  1,  which  will 
enable  the  contractor  to  transport  all  building  material  to  the  site  per 
rail.  But  the  contractor  must  unload  all  material  as  soon  as  received, 
or  else  he  may  put  his  loaded  cars  on  such  sidings  and  to  such  extent 
as  may  be  determined  by  the  commanding  officer. 

MATERIALS  AND  WORKMANSHIP. 

All  materials  of  every  kind  and  description  must  be  of  the  very  best 
quality,  and  anything  necessary  to  the  completion  of  the  work,  as  shown 
in  drawings  and  as  directed  by  these  specifications,  is  to  be  executed  in 
the  most  thorough,  substantial,  neat,  and  workmanlike  manner,  to  the 
entire  satisfaction  of  the  commanding  officer,  to  whom  every  facility  is 
to  be  given  by  the  contractor  for  inspecting  the  work  as  it  progresses. 

The  contractor  is  to  furnish  all  necessary  materials  and  labor,  and  is 
to  x^i'ovide  all  tools,  derricks,  hoists,  scaffolding,  ])lanks,  runs,  horses, 
and  all  mechanical  appliances  lor  properly  prosecuting  the  work. 

All  water  necessary  for  building  purposes  may  be  taken  from  such 
hydrants  or  other  sources  as  will  be  designated  by  the  commanding 
oi!ic4ir,  but  the  contractor  has  to  make  satisfactory  arrangements  to 
avoid  wasting  water  by  his  employes  at  any  time. 

Dimensions  figured  on  tbe  drawings  are  to  be  followed  in  all  cases  in 
preference  to  scale  measures,  and  the  wording  of  specifications  takes 
precedence  over  both. 

Where  work  is  not  sufficiently  and  clearly  specified,  or  where  the  work 
is  not  explained  by  the  drawings,  accompanied  by  a  detailed  description 
of  the  sizes  of  the  various  parts  and  the  method  of  their  union,  the  con- 
tractor shall,  in  all  cases,  before  the  execution  of  the  work,  submit  to 
the  commanding  officer  for  his  indorsement  a  detailed  specification  for 
the  same.  He  shall  be  at  liberty  to  alter  and  amend  such  specifications 
if,  in  his  opinion,  the  work  sis  described  is  not  of  materials,  proportions, 
or  workmanship  best  adapted  for  the  purpose. 

GENERAL  DESCRIPTION. 

The  location  of  the  new  south  wing  is  shown  in  Plate  No.  1  of  the 
drawings,  jus  are  also  its  relative  distances  from  adjoining  buildings. 

It  comprises:  Twenty-two  bays  of  the  main  aisle;  the  east  aisle,  and 
the  wei^t  aisle. 

The  total  length  of  the  building  between  water-table  lines  is  401  feet 
9  inches,  and  the  total  width  is  159  feet. 

The  main  aisle  is  75  feet  wide  in  the  clear  between  walls,  the  east 
aisle  22  feet,  and  the  west  aisle  52  feet. 

The  east  and  west  aisles  form  extensions  of  the  principal  structure 
on  both  sides  for  the  entire  length  of  same. 

The  arrangement  of  the  building  and  all  sizes,  dimensions,  and  details 
are  fully  shown  on  drawings.  If  any  discrepancy  is  discovered  in  the 
drawings  or  between  them  and  the  specifications,  the  question  is  to  be 
referred  to  the  commanding  officer  for  settlement. 

CUT  STONE  IN  SUPERSTRUCTURE. 

All  cut  stone  required  above  the  water-table  of  the  new  buUding  is 
shown  on  sheets  Nos.  5, 10,  28,  29,  and  30  of  the  accompanying  draw- 
ings, and  comprises  the  following: 

1.  All  window-sills,  coping-stones,  and  string-stones  of  sizes  and 
shapes  as  shown  on  drawings. 
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Bed  and  build  of  this  stone  to  be  trued  and  smoothed  with  a  good 
point-flnish;  all  exposed  surfaces  (the  top  of  window-sills  entirely)  to 
have  a  finish  of  same  character  as  that  of  the  finished  pai*t  of  the  gnu 
factory. 

The  coping-stones  to  be  furnished  in  convenient  lengths,  but  nothing 
shorter  than  6  feet.  The  raking  coping  of  present  south  wall  is  to  l)e 
used  for  the  new  south  wall,  but  caps  of  corner  pilasters  must  be  new. 
Any  deficiency  in  length  of  said  raking  coping  is  to  be  supplied  by  the 
contractor  without  extra  compensation;  he  wiU  also  do  all  necessary 
cutting  due  to  such  transfer. 

All  window-sills  exceeding  6  feet  in  length  must  be  made  in  two 
pieces.  A  groove,  for  the  reception  of  a  wrought-ironislamp,  will  be  cut 
m  the  joint  faces  of  the  two  stones  forming  one  sill,  with  sinkings  in 
the  top  surfaces  for  letting  in  the  turned-down  extremities  of  the  clami>^ 
as  shown  in  detail.  The  clamps  will  be  furnished  by  the  contractor, 
who  has  to  put  them  in  place,  and  to  lead  them  into  the  stone.  The 
clamps  must  not  come  up  to  the  top  of  sill,  and  the  sinkings  must  be 
finished  off  with  neat  cement,  level  with  top  of  sills,  to  conceal  the 
clamps  and  make  the  joint  water-tight. 

All  joints  of  window-sills  and  coping  must  be  very  close* 

String-stones,  in  level  with  lower  window-sills,  are  in  all  corner  pUas- 
ters  of  the  building.    All  as  shown  in  drawings. 

Exx)osed  faces  of  coping-stones  are  to  have  a  finish  corresponding  to 
that  on  the  existing  building;  bed  and  interior  edge  to  haveagvxHi 
X>oint  finish.  The  coping  of  all  walls  running  north  and  south  to  have 
a  sawed  recess  (raglet)  on  top  throughout  its  length  and  not  less  than 
one  inch  deep,  to  receive  the  apron  of  the  copper  flashing  at  eaves;  also 
holes  to  be  cut  in  every  6  feet  for  the  reception  of  iron  braces;  a  groove 
to  be  cut  on  exposed  part  of  bottom  of  all  horizontal  coping  for  the 
entire  length  of  such  coping.  All  the  above  to  be  done  as  shown  on 
detail  drawings.  Inasmuch  as  the  recesses  wUl  have  to  correspond 
with  the  construction  of  the  snow  fender  they  will  have  to  be  cut  in 
place.  There  must  be  lead  plugs  in  all  joints  of  horizontal  copings, 
and  hooked  iron  braces  (completely  recessed)  in  all  joints  of  rs^inj; 
copings.  Braces  to  be  made  of  2^  by  i  inch  flat  iron,  and  to  be  fdr- 
nishcd  and  leaded  in  by  the  contractor  for  the  cut-stonework.  He  will 
also  provide  the  lead  plugs,  while  the  flashing  aprons  and  the  braces 
iformiug  snow  fenders  will  be  leaded  in  by  the  contractor  for  the  oopiHT 
work  and  snow  guards.  Holes  of  2  inches  diameter  to  be  cut  every  6 
feet  through  raking  coping,  to  suit  and  receive  upper  ends  of  anchor- 
bolts  of  roof. 

2.  Forty-four  stone  blocks  for  the  reception  of  jthe  iron  shoes  of  roof- 
trusses.  Top,  bottom,  and  one  small  side  square,  parallel  and  true,  and 
dressed  with  a  pean  hammer,  cross-cut  or  four-cut;  all  other  faces  to 
be  rough  dressed.  Such  recesses  or  holes  as  are  shown  in  drawings  to 
be  cut  in  these  stone  blocks. 

3.  Eight  hinge-blocks  of  sizes  and  shapes  shown  in  drawings,  and  to 
be  neatly  dressed  all  over.  Contractor  to  cut  recesses  for  Unge-eye6 
into  blocks  (making  allowance  for  slight  variation  in  hinge-eyes).  Con- 
tractor to  apply  for  a  pattern  of  hinge-eyes  and  all  other  anchors,  straps, 
or  clamps,  which,  in  compliance  with  the  foregoing,  are  to  be  recessed 
into  stone- work. 

All  cut  stone  described  in  items  1  to  3,  inclusive,  is  to  be  of  first-claas 
hard  blue  stone,  or  of  other  hard  and  suitable  stone  of  approved  quality, 
similar  in  appearance  to  that  of  north  wing,  free  from  all  defects,  and 
uniform  in  color.    The  bidder  to  submit  with  nis  bid  a  sample  or  samples 
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of  stone,  showing  texture  and  the  different  kinds  of  finish  required,  on 
wliicli  his  bid  is  based. 

The  atones  shall  be  cut  to  exact  dimensions,  and  all  angles  and  arrises 
shall  be  true,  well  defined,  and  sharp.  All  beds,  builds,  and  joints 
shall  be  dressed  for  the  full  depth  of  the  stone;  all  joints  to  be  very 
close. 

The  contractor  to  do  all  cutting  in  pla^  which  is  necessary  for  the 
completion"  of  any  work  on  the  building  without  extra  comi)en8ation. 

A1\  stone  to  lie  on  its  natural  bed. 

STONE  AND  BBIOK  MASONRY. 

All  stone  and  brick  masonry  of  the  building  below  the  top  level  of 
water-table  will  be  ftirnished  under  a  previous  contract.  But  any  ma- 
sonry in  walls  and  piers  above  the  above  level,  as  shown  on  plans,  will  be 
furnished  under  this  contract.  The  contractor  has  to  hoist  in  place  and 
set  all  cut  stone  required  in  the  construction  of  the  building.  Eight 
liinge-blocks,  recessed  for  wrought  iron  hinge-eyes  of  dimensions  shown 
in  drawings,  to  be  built  into  walls  for  the  main  entrance  in  south  wall. 
The  hinge-eyes  will  be  furnished  by  the  contractor.  They  must  be 
proj)erly  set  and  leaded  into  stone.  All  stone  blocks  for  roof-trusses  to 
be  properly  set  and  leveled  and  solidly  anchored  to  walls.  All  walls 
iiud  pilasters  to  be  capped  with  stone  of  sizes  and  dimensions  shown  on 
tlrawings,  laid  with  close  joints,  and  pointed  with  i)ure  cement.  Kaking 
foping  of  present  south  wall  to  be  taken  up  and  transferred  to  new  south 
w^,  and  any  cutting  on  said*  coping  in  consequence  of  such  transfer 
will  be  done  by  the  contractor,  who  will  also  supply  any  deficiency  in 
its  length. 

All  cut  stone  work  to  be  well  bedded  in  pure  domestic  cement  of  ap- 
proved quality,  and  to  be  anchored  to  walls  wherever  shown  on  draw- 
ings. The  ex)ntractor  is  to  hoist  in  place  and  buUd  into  walls  all  anchors, 
straps,  or  clamps  as  shown  or  specified.  Such  anchors,  etc.,  will  be 
furnished  by  the  contractor  or  by  other  contractors,  as  specified. 

The  brick  masonry  of  all  walls  and  piers  to  commence  at  the  top  level 
of  the  water-table. 

Bricks  must  not  be  dumped,  but  must  be  piled  at  the  site,  at  places 
to  be  designated.    Bricks  injured  by  being  driven  over  will  be  rejected. 

All  brick  wails  and  piers  must  be  built  perfectly  plumb  for  the  entire 
height,  and  the  contractor  must  take  proper  means  to  insure  this.  The 
distance  between  opx)osite  walls,  as  shown  on  drawings,  must  be  main- 
tained from  bottom  to  top. 

The  junction  between  south  end  of  present  building  and  north  end  of 
new  building  must  be  built  in  all  respects  so  as  to  conform  in  appear- 
ance to  the  junction  between  central  section  and  north  wing  of  present 
building,  and  to  be  in  accordance  with  detail  drawings  to  be  furnished 
by  the  Ordnance  Department. 

The  contractor  is  to  take  down  the  present  south  wall,  between  east 
and  west  walls,  after  the  roof  of  the  new  building  has  been  completed 
and  all  door  and  window  sashes  have  been  inserted.  This  work  is  to  be 
done  with  the  greatest  care,  in  order  to  avoid  injury  to  men  or  material. 
The  brick  and  stone  must  be  cleaned  off  by  the  contractor  and  piled  up 
outside  the  building  at  a  place  to  be  designated  by  the  commanding 
officer.  The  window  and  door  frames  must  be  carefully  preserved.  The 
two  end  piers  of  said  wall  at  junction  of  east  and  west  walls  will  be  fin- 
ished off  as  directed.  All  other  i>ortions  of  the  wall  wiU  be  removed 
down  to  the  ground  line. 
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The  bricks  shall  be  of  best  quality  hard-burnt  bricks,  burnt  hard  en- 
tirely throughout,  regular  and  uniform  in  shape  and  size,  and  of  com- 
pact texture.  To  insure  their  good  quality,  the  bricks  furnished  by  tlio 
contractor  will  be  subject  to  inspection  and  rigorous  tests,  and  if  found 
of  improper  quality  will  be  condemned;  the  character  of  tne  tests  to  be 
determined  by  the  commanding  officer. 

'No  bats  shall  be  used  without  his  permission,  but  nothing  smaller 
than  half  bricks.  • 

All  brick  work  to  be  laid  in  mortar  made  of  domestic  cement  of  ap- 
proved quality,  best  hydraulic  rock-lime,  and  clean,  sharp  sand  of  eoars«» 
grain,  in  the  following  proportion :  One  part  of  cement  to  one-half  part 
of  lime  and  two  parts  ot  sand.  The  mortar  to  be  well  and  thoroughly 
mixed.  ISo  air-slaked  lime  to  be  used.  The  bricks  thoroughly  wet  just 
before  laying,  but  drowning  must  be  careftilly  avoided.  Every  brick 
to  be  completely  imbedded  in  mortar.  Care  shall  be  taken  to  have  every 
joint  full  of  mortar.  Competent  mechanics  shall  be  employed  for  this 
work.  All  bricks  shall  be  laid  close,  stniight,  and  plumb,  well  flushed  in 
and  properly  bonded,  with  one  course  of  headers  to  every  six  courses  in 
height.  Facing  bricks  to  be  uniform  in  color,  and  all  joints  on  exterior 
of  walls  to  be  neatly  pointed  with  black  mortar.  Joints  in  arch  work 
not  to  exceed  J  inch. 

Brick  arches  to  be  turned  over  all  doors,  windows,  and  other  openings, 
as  shown  on  plans.    All  arches  to  be  triple  arches,  12  inches  high. 

All  brick  arches  must  be  built  upon  well-made  substantial  centers, 
which  must  be  supported  by  means  of  strong  uprights  from  the  win- 
dow-sills, or  other  points  offering  unyielding  supjK)^  in  at  least  three 
places  (at  both  ends  and  in  the  center).  Whatever  portion  of  a  brick 
arch  rests  on  top  of  a  window  or  door  frame  must  be  built  on  a  sand 
center.  Centers  must  remain  in  place  at  least  four  weeks  after  the  com- 
pletion of  arches,  and  even  after  that  time  must  not  be  removed  with- 
out permit.  All  centers  must  coincide  as  to  shape  and  relative  height 
with  the  window-frames,  and  must  be  most  careftdly  set  and  leveled  be- 
fore laying  any  work  on  them.  The  contractor  for  the  carpenter  work 
will  furnish  and  put  in  place  all  centers,  but  the  contractor  for  the  ma- 
son work  will  verify  for  himself  their  strength,  position,  and  level  before 
building  on  them.  The  arches  must  be  properly  bonded,  as  directed!. 
Contnictor  is  to  hoist  in  place  and  build  into  wall  all  I-beams  to  go  into 
five  window  and  door  openings  of  south  wall,  as  shown  on  plan.  These 
beams  to  be  furnished  by  the  Department. 

One  wrought-iron  anchor  4  by  1  inch  to  be  laid  into  south  waU  of  build- 
ing above  arches  of  upper  tier  of  windows.  Said  anchors  to  reach  across 
the  entire  width  of  the  wall,  and  are  to  be  continued  into  side  walls  for 
a  length  of  not  less  than  20  feet.  The  joints  in  the  long  piece  must  be 
made  with  splice  plates  on  top  and  bottom  of  same  material  as  anchor, 
and  the  total  area  of  splice  bolts  on  each  end  must  equal  the  cross  sec- 
tion of  the  anchor.  At  junction  of  main  anchor  and  returns  and  at 
rear  ends  of  returns  must  be  heavy  welded  eyes  and  bolts  of  2  inches 
diameter  and  4  feet  length. 

All  gable  walls  to  be  anchored  to  purlins  of  roof  at  intervals  of  6  feet, 
by  ^  l>y  i  inch  anchors  and  1  J-inch  bolts  built  into  middle  of  walls.  The 
bolts  to  have  sufficient  length  to  reach  into  holes  of  the  raking  coping, 
those  for  main  wall  to  be  at  least  5  feet  long.  Said  anchors  to  be  fur- 
nished by  the  contractor. 

All  cornices  are  of  brick  work,  and  to  be  built  as  shown  in  elevations 
and  in  details. 
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There  are  belt  courses  of  cut  stone  in  level  witli  lower  window-sills 
along  south  front  of  main  aisle  and  in  all  comer  pilasters  of  building. 

Brick  cornice  to  be  well  bonded,  neatly  built  and  x>ointed  up,  and  to 
project  lOf  inches  from  facfe  of  pilasters  on  main  walls  of  south  wing, 
and  5  inches  on  walls  of  east  and  west  aisles.  The  mortar  for  the  cor- 
nice must  be  freshly  mixed  to  insure  its  best  qualities. 

All  walls  projecting  above  roof  to  be  cemented  with  neat  cement  from 
under  side  of  capstone  to  top  of  flashing.  Same  to  be  made  water- 
proof. 

Contractor  to  set  and  anchor  all  cast-iron  shoes  for  roof-trusses,  gird- 
ers, beams,  and  braces  wherever  shown,  and  bed  them  properly  in  ce- 
ment. They  must  be  level  and  firmly  secured.  All  openings  in  walls 
in  connection  with  such  castings  to  be  made  as  shown. ' 

All  walls  at  the  back  of  the  cornice  and  top  of  walls  to  receive  a  thick 
coekt  of  best  Portland  cement,  as  shown  in  detail.  If  at  any  time  a 
greater  proportion  of  cement  is  required  in  the  mortar,  it  wiU  be  fur- 
nished by  the  Ordnance  Department. 

The  contractor  to  cut  out  or  build  up  after  carpenters,  roofers,  plumb- 
ers, or  other  contractors  everything  necessary  to  complete  the  build- 
ing, without  extra  compensation. 

The  contractor  for  the  carpenter  work  will  furnish  all  necessary  arch 
centers,  and  perform  any  other  carpenter  work  that  may  come  in  his 
line. 

The  contractor  is  to  clear  the  building  and  site  from  all  refuse  and 
rubbish,  to  do  all  refilling  and  grading  about  the  walls,  and  to  leave  in 
neat  condition  the  grounds  occupied  by  him.  He  is  to  give  all  facilities 
to  other  contractors  for  performing  work  adjoining  his  own,  and  any 
difference  which  may  arise  between  two  contractors  in  regard  to  their 
adjoining  work  is  to  be  adjusted  by  the  commanding  officer.  His  de- 
cision is  to  be  final  in  the  matter. 

The  mason  work  must  commence  immediately  upon  the  completion  of 
the  foundation  walls,  and  is  to  be  prosecuted  uniformly  and  steadily, 
and  no  part  of  any  wall  shall  at  any  time  rise  more  than  5  feet  above 
the  rest.  All  unfinished  work  must  be  raked  back,  as  may  be  directed 
by  the  commanding  officer  in  each  case;  and  before  new  work  is  joined 
to  its  surfiice  the  bricks  must  be  scraped  clean,  scrubbed  with  a  stiff 
brush,  and  well  moistened. 

The  contractor  is  to  set  into  walls  all  other  anchors,  etc.^  that  may  be 
fonnd  necessary  in  the  erection  and  completion  of  the  building  and  not 
specified  herein,  if  directed  to  do  so  by  the  commanding  officer. 

All  walls  should  be  finished  for  the  reception  of  roofs  on  or  before  the 
Ist  December,  1891. 

All  interior  surfeces  of  walls  above  floor  line  to  receive  two  heavy 
coats  of  whitewash  after  the  building  is  under  roof.  Such  whitewash 
must  be  prepared  with  a  proper  amount  of  glue. 

All  principal  lines  and  levels  will  be  given  by  the  Ordnance  Depart- 
ment; all  other  surveying  will  be  done  by  the  contractor. 

Principal  lines : 

A.  Face  lines  of  pilasters  and  of  exterior  walls ; 

B.  Fac6  lines  of  interior  brick  piers ; 
O.  Center  lines  of  all  brick  piers ; 

D.  Center  lines  of  all  cast-iron  shoes  in  level  of  eaves  of  building. 
Principal  levels : 

Levels  for  aU  bast-iron  shoes  at  eaves  of  bnilding,  or  for  iron  shoes  in  brick  piers 
at  the  height  of  lower  eaves. 

WAB  91— VOL  ni ^28 
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CARPENTER  WORK, 

The  carpenter  work  comprises  mainly  the  following  items: 

1.  The  carpenter  work  on  roofs  of  main  aisle. 

2.  The  carpenter  work  on  roofs  of  east  and  west  aisles. 

3.  All  doors  and  wdndows,  as  shown  in  plans,  sections,  elevations,  and 

details,  or  otherwise  specified. 

All  framing  lumber,  as  purlins,  joists,  etc.,  to  be  of  good  quality,  mill- 
sawed,  square-edged,  straight,  sound,  dry  yellow  or  white  pine  lumber, 
free  from  loose  knots,  rot,  or  any  imperfections  that  will  impair  its  use- 
fulness or  strength.  All  purlins  of  main  roof  to  be  laid  on  iron  trusses, 
spaced  as  shown  on  drawings,  and  fastened  to  iron  angles  by  two  |- 
inch  screw  bolts,  or  otherwise  if  so  directed. 

All  purlins  which  form  one  string  to  be  scarfed  together  above  iron 
rafters.  Scarfs  up  and  down  not  less  than  8  inches  long,  and  bolted  to- 
gether with  two  ^-inch  screw  bolts  passing  through  the  angle.  Washers 
under  all  bolt  heads  and  nuts.  Screw  bolts  and  washers  to  be  furnished 
by  the  contractor  for  the  iron  work. 

FurUns  at  north  and  south  walls  to  extend  4  inches  into  said  wallit, 
and  to  be  anchored  to  same  every  6  feet  by  wrought-iron  anchors  2  by  i 
inch.  Anchors  to  be  spiked  to  purlins  with  three  |-inch  wrought-irou 
spikes  3  inches  long. 

All  i)urlin8  to  be  4  by  8  inches  and  to  reach  over  two  bays;  care  to  be 
taken  to  break  joints  in  the  direction  of  the  slope  of  the  roof. 

The  roof- trusses  of  eastand  west  aisles  to  the  number  of  4G  (23  in  ea<-h 
aisle)  are  shown  on  drawings -in  detail.  The  main  rafters  to  be  5  by  15 
inches.  The  posts  and  horizontal  braces  are  of  oak  lumber.  All  con- 
nections to  be  made  as  shown. 

Screw  bolts  and  cast-iron  washers  for  connecting  posts,  braces,  and 
rafters  will  be  ftirnished  by  the  contractor  for  the  carpenter  work.  AU 
other  bolts  in  connection  with  cast-iron  shoes,  etc.,  will  be  furnished  by 
the  contractor  for  the  iron  work.  Purlins  to  be  spaced  as  shown  on 
drawing  and  to  be  notched  into  rafters.  Each  i>urlin  to  be  well  naiJed 
to  rafter;  all  purlins  forming  one  string  to  be  spliced.  Splices  to  be 
above  trusses,  to  be  6  inches  long,  and  to  have  one  |-inch  screw  bolt 
going  through  both  pieces;  washers  to  be  under  heads  and  nuts.  Tbest^ 
bolts  and  washers  to  be  furnished  by  the  contractor  for  the  caqienter 
work.  He  is  also  to  furnish  three  wrought-iron  angles  for  each  truss. 
Angles  and  their  location  are  shown  in  detail.  Each  angle  is  8pike<l 
with  two  ^-inch  nails  to  rafter,  and  with  two  nails  of  same  size  to  the 
j)urlin  against  which  it  lies.    Nails  to  be  not  less  than  3  inches  long. 

Where  purlins  terminate  at  walls  they  must  be  securely  anchored  t^ 
walls  every  6  feet;  anchors  to  be  furiushed  by  the  contractor.  All  roof^ 
to  be  covered  with  sound  IJ-inch  whit«  pine  boards,  tongaed  and 
grooved,  averaging  8  to  10  inches  in  width,  driven  up  close,  and  naiU^^i 
to  each  purlin  through  each  edge  and  center.  Said  roofing  to  be  dres$e4l 
on  one  side  to  a  uniform  thickness  before  being  laid. 

Roof-boards  to  finish  at  eaves,  as  shown  on  detail  drawing.  Care 
must  be  taken  not  to  injure  the  cement  at  top  of  walls  and  not  to  panli 
out  coi)ing  stones. 

All  framing  on  and  around  skylights  to  be  done  as  shown  in  detail 
drawings.  All  roofs  to  be  ready  lor  the  slater  and  tinner  as  fast  as  iron 
trusses  of  main  roof  are  erected. 

Ilidge  boards  8  by  1^  inches  to  be  on  ridges  of  all  roofs.  Bidge  of 
main  roof  to  receive  also  a  ridge  piecewith  rounded  top  for  thQ  recep- 
tion of  ridge  roll, 
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WINDOW  FRAMES  AND  SASHES. 

All  Mrindo  w  frames  throughout  the  entire  building  to  be  made  as  shown 
on  detailed  drawings.  AU  exposed  woodwork  to  be  made  of  sound, 
seasoned,  kiln-dried,  yellow  or  white  pine  lumber  or  of  oak  where  desig- 
nated, neatly  dressed. 

Sashes  to  be  sliding  or  swinging  where  shown  on  drawings  5  all  other 
sashes  to  be  stationary.  Sashes  to  be  of  heart  white  pine  of  dimen- 
sions shown.  Check-rails  to  be  plowed  and  bored  for  cords.  All  glass 
to  be  single  and  of  good  quality;  sizes  are  given  in  drawings. 

AU  sliding  sashes  to  be  double  hung  with  24-inch  Excelsior  axle-pul- 
leys or  equal,  and  Silver  Lake  sash-cord  No.  8,  and  to  be  properly  bal- 
anced with  lead  or  iron  weights. 

All  swinging  windows  to  have  stout  swivels,  fastened  on  inside  of 
sash,  about  4  inches  above  its  middle;  also  proper  arrangements  for 
holding  windows  open  and  closed,  similar  to  those  in  the  present  build- 
ing, and  galvanized  iron  flashings  on  outside  of  bottom  rail  to  drain  off 
the  water. 

All  window  frames  to  be  provided  with  iron  fasteners,  to  be  built  into 
brickwork,  as  shown  on  plans. 

All  window  frames  to  be  ready  and  to  be  set  in  place  by  the  con- 
tractor as  soon  as  the  window  sills  are  set,  so  as  not  to  cause  any  delay 
in  the  erection  of  the  brick  walls. 

All  window  sashes  in  present  south  wall  to  be  used  for  new  south 
wall. 

DOOBS. 

All  door  frames  and  doors  to  be  of  size  and  to  be  "made  of  such 
lumber  as  shown  on  drawings.  AU  exposed  woodwork  to  be  of  sound, 
clear,  weU  seasoned,  dry,  yellow  or  white  pine  or  oak  lumber.  Wooden 
<loor  frames  to  be  weU  anchored  to  brickwork  with  light  iron  anchors  2 
iWt  apart  (three  or  four  to  each  jamb).  Ends  to  be  doweled  to  stone 
sills. 

AU  doors  to  have  stout  bolts  top  and  bottom,  square  spring  pattern, 
appropriate  to  size  and  kind  of  door.  Patterns  and  sizes  to  be  approved 
by  the  commanding  officer.  All  doors  to  be  hinged  with  heavy  wrought- 
iron  hook-and-eye  hinges.  Hinges  to  reach  clear  across  doors,  and  for 
the  larger  door  in  south  wall  to  be  of  4  by  ^  inch  iron,  and  to  be  fastened 
with  f-inch  carriage  bolts  not  more  than  8  inches  centers.  Four  such 
hinges  to  each  wing.  AU  double  doors  to  have  stout  bolts,  square 
Bpring  pattern,  for  stationary  half. 

All  doors  to  have  rim  locks  with  triplicate  keys,  and  stout  wrought- 
iron  handles  and  latches  on  both  sides,  aU  of  approved  sizes,  quality, 
and  pattern.  AU  door  frames  must  be  set  in  place  by  the  contractor  in 
time  for  the  mason  to  buUd  them  into  brickwork.  AU  doors  and  win- 
dows must  be  cx>mplete  in  every  respect.  All  window  and  door  frames 
and  sashes  to  be  primed  with  a  coat  of  white  oU  paint  (white  lead  in 
linseed  oil)  before  being  delivered  on  the  premises.  Door  sashes  of 
present  south  waU  to  be  used  in  new  south  waU. 

The  contractor  for  the  carpenter  work  to  furnish  all  screw  bolts, 
screws,  anchors,  spikes,  nails,  etc.,  required  for  the  execution  of  his 
contract,  except  where  otherwise  specified.  He  is  to  furnish  also  all 
neiM^ssary  centers  for  arched  openings,  and  perform  any  other  carpenter 
work  that  may  come  in  his  line, 
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PAINTING. 

All  window  frames  and  sashes,  also  do9r  frames  and  doors,  must  be 
painted  on  the  inside  and  outside  with  two  coat*s  of  dark-red  paint  made 
up  with  linseed  oil.    Color  to  be  same  as  the  present  building. 

BOOFINa,  COPPER  WORK,  SKYLIGHTS,  LIGHTNING  RODS,  SNOW  GUARDS. 

All  roofs  to  be  covered  with  No.  1  Chapman  slates,  or  equal,  size  10  by 
18  inches.  Slates  to  be  strong  and  heavy,  and  to  be  laid  about  7  inches 
to  the  weather,  in  even  tiers  with  slate  on  present  roof. 

Bidder  to  furnish  a  sample  slate  on  which  his  bid  is  based. 

All  slates  to  benailed  on  with  two4d.  copper  flat-head  slate  naQs  to  each 
slate.  The  ridges  to  have  a  galvanized  iron  (No.  24)  ridge  roll.  Boll  to 
be  4  inches,  with  an  8-inch  apron  on  each  side,  which  is  turned  down 
ovep  edges  of  ridge  board,  as  shown  in  detail,  and  securely  nailed  to 
said  edges. 

All  valleys  to  be  copper,  not  less  than  20  inches  wide.  Top  course  of 
slate  on  all  ridges  and  1  foot  on  each  side  of  all  valleys  to  be  laid  in  oil 
cement.  All  flashings  about  walls  projecting  above  roof  to  be  of  16- 
ounce  copper.  All  flashings  about  walls,  etc.,  to  be  counterflaslicd  and 
cemented  into  joints  of  brickwork. 

Eoof  at  eaves  to  be  covered  with  16-ounce  copper,  as  per  detailed 
drawings. 

Flashings  about  skylights  to  be  made,  as  shown  in  detail,  of  16-ounc6 
copper. 

Contractor  to  furnish  wrought-iron  galvanized  anchors,  to  anchor  hor- 
izontal copings  to  roof.  Such  anchors  to  be  of  sizes  and  shapes  as 
shown  in  detail;  one  end  to  be  hooked,  and  to  be  let  into  recesses  of 
coping-stones  at  least  1^  inches  deep,  and  to  be  properly  leaded  into 
same.  The  other  end  to  pass  into  roof,  and  to  be  fastened  to  pnrli  n  by  one 
^-inch  lag-screw  and  one  f -inch  wrought-irou  spike,  as  shown  in  detail. 
Anchors  to  be  made  perfectly  water-tight  where  passing  thrtmgh  roof. 
Main  roof  to  be  provided  with  snow  guards,  as  shown  in  drawing.  The 
wrought-iron  standards  of  said  guards  to  be  6  feet  apart  on  roof,  and 
to  be  made  in  one  piece  with  the  aforesaid  anchors,  and  to  be  galvan- 
ized. 

The  top  rail  is  made  of  l^-inch  wrought-iron  pipe,  in  suitable  lengths, 
and  left  loose  in  braces  for  expansion.  All  braces  and  everything  be- 
longing to  snow  guards  to  be  properly  painted  red. 

A  lightning  rod  is  to  be  placed  on  ridge  of  main  roof.  Said  lightning 
rod  to  pass  over  entire  length  of  ridge,  and  is  to  be  a  copper  cable-wire 
rod,  J  inch,  7  strands,  well  fastened  up.  Points  and  tips  to  be  arranged 
at  south  wall  of  main  roof  and  at  intermediate  points,  100  feet  apart. 

Lightning  rods  to  lead  to  ground  at  two  places  (from  south  end  and 
one  intermediate  point  of  main  roof)  and  to  terminate  in  copi>er  plates 
put  underground  5  feet  below  the  surface. 

Fastenings  on  roof  and  walls  to  be  insulated. 

The  contractor  is  to  furnish  and  put  into  place  all  skylight  glass,  i 
inch  thick,  ribbed.  Said  glass  to  be  18  by  54  inches,  except  two  courses 
in  each  skylight,  where  the  glass  is  only  15  inches  wide.  The  glass  is 
to  be  put  in  plaee  and  to  be  made  perfectly  water-tight  with  felt  soaked 
in  oil,  as  shown  in  detail  drawing.  Contractor  to  furnish  and  secure 
proper  copper  flashings,  and  make  skylights  complete  and  water  tight 

All  roofs  to  be  covered  with  3  ply  ready  roofing  (laid  to  lap  at  least  2 
inches),  well  tacked  down  before  laying  on  shites. 
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The  contractor  is  to  put  under  all  copper  one  thickness  of  the  heaviest 
red  rosin-sized  paper  before  laying  copper. 

All  copper  to  be  used  to  be  16-ounce  sheet  copper,  well  nailed  down 
and  soldered  heavy  with  the  best  solder. 

The  work  at  eaves  to  be  made  as  shown  in  detail,  and  the  apron  is 
to  be  let  into  a  recess  on  top  of  coping-stone  throughout  and  to  be  well 
leaded  in. 

The  junction  of  present  and  of  new  roof  must  be,  made  so  as  to  pro- 
duce a  uniform  surface  without  interruption. 

On  completion  of  all  work  the  roofs  will  be  inspected  and  must  be 
found  in  perfect  condition.  All  work  must  be  done  in  a  good,  work- 
manlike, and  proper  manner  throughout,  and  roofs  warranted  for  one 
year,  and  to  be  kept  in  good  condition  during  that  time  by  the  con- 
tractor without  extra  comx)ensation. 

AU  the  above  roof,  etc.,  to  be  made  as  soon  as  roof  boards  are  put 
on. 


Bids  will  be  recefved  for  the  following  items: 

Item  I.  All  stone  and  brick  masonry,  inclusive  of  furnishing  cut 
stone,  and  including  whitewashing  the  walls.  Also  grading  around 
walls  of  building. 

Item  n.  An  carpenter  work,  inclusive  of  door  and  window  frames, 
sashes,  and  doors,  complete  in  place,  glazed,  primed,  and  painted. 

Itcfln  in.  All  slate  roofing,  copper  work,  skylights  (except  iron  work 
of  same),  lightning  rods,  and  snow  guards. 

Bids  will  be  received  for  a  single  one  of  the  above  three  items,  or  for 
one  or  more  items,  or  for  the  work  embraced  in  the  three  items  as  a 
whole. 

Bidders  will  state  the  time  required  for  the  completion  of  the  whole 
work  for  which  they  bid,  from  the  time  of  commencement. 

The  contract  will  provide  that  the  contractor  shall  conduct  his  work 
so  as  to  cause  no 'delay  to  any  other  contractor,  and  that  he  will  have 
all  materials  entering  into  the  construction  ready  for  use  at  such  time, 
before  needed,  as  sh^  be  prescribed  by  the  commanding  officer,  so  as  to 
insure  against  any  delay  in  the  completion  of  each  class  of  work. 

For  any  delay  in  the  completion  of  the  entire  work  beyond  the  date 
specified  in  the  contract  there  will  be  deducted,  in  the  discretion  of  th& 
Chief  of  Ordnance,  from  the  contract  price  the  sum  of  twenty  dollars 
($20)  for  each  and  everyday  (exceptlDg  Sundays)  after  said  date,  until 
the  completion  of  the  contract. 

t^on tract  wiU  further  provide  that  if  in  any  event  the  contractor  shall 
delay  or  fail  to  commence  the  performance  of  the  work  on  the  day  spec- 
ified therein'^  or  shall,  in  the  judgment  of  the  commanding  officer  Wa- 
tervliet  Arsenal,  fail  to  faithfully  and  diligently  prosecute  the  work  to 
the  satisfaction  of  the  United  States,  then  in  either  case  the  Chief  of 
Ordnance  shall  have  power  either  to  annul  the  contract  by  giving  no- 
tice in  writing  to  that  effect  to  the  contractor,  or  to  proceed  to  com- 
plete it  at  the  expense  of  the  contractor.  In  either  case  aU  money  or 
reserved  percentages  due  or  to  become  due  to  the  contractor  shall  be 
forfeited,  or  so  much  thereof  as  may  be  required  to  pay  the  difference 
between  the  total  amount  of  the  original  contract,  and  that  required  to 
complete  the  work  under  the  new  purchase  or  contract,  and  to  pay  any 
damages  caused  by  the  said  contractor  to  the  other  contractors  with 
the  United  States  for  the  construction  of  said  gun  factory^  but  noth- 
ing in  these  provisions  shall  be  construed  as  reeving  the  sureties  on 
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the  contractor's  bond  from  their  obligations.  If,  however,  the  contractor 
is  permitted  to  continue  work  under  his  contract,  then  for  any  delay  in 
the  completion  of  his  work  beyond  the  time  specified  therein  he  shall 
forfeit  to  the  TTnited  States  the  sum  of  one  hundred  and  fifty  dollars 
($150)  per  day  for  each  and  every  day  after  that  date,  until  his  work  is 
completed. 

Contract  will  also  provide  that  if  any  doubts  or  disputes  arise  as  to 
the  meaning  of  anything  in  it  or  any  of  the  papers  attached  to  it  and 
forming  part  thereof,  the  matter  shall  be  at  once  referred  to  the  Chief  of 
Ordnance,  IT.  S.  Army,  for  determination,  and  the  contractor  shall  abide 
by  his  decision.  If,  however,  the  contractor  shall  feel  aggrieved  at  aii^ 
decision  of  the  Chief  of  Ordnance,  he  shall  have  the  right  to  submittbe 
same  to  the  Secretary  of  War,  and  his  decision  shall  l^  finaL 

Watebvlibt  Arsenal^  West  Tray,  JT.  T. 


Appendix  32 


SPECIFICATIONS  FOB  GUN  ^LATHES  AND  OTHEE  MACHINE  TOOLS  BE- 
QUIRED  FOE  THE  EQUIPMENT  OF  THE  SOUTH  WING  OF  ARMY  OUN 
FACTORY  AT  WATERVLIET  ARSENAL,  WEST  TROY,  N.  Y. 

aENEBAL  SPECIFICATIONS. 

The  machine  tools  are  divided  into  three  classes,  esuih  class  being  com- 
I)osed  of  similar  machines,  as  follows : 

Glass  1.  Taming  and  boring  lathes  for  gans  of  8  to  12  inches  caliber. 

Class  4.  Threading  and  slotting  machines  for  guns  of  8  to  12  inches 
caliber. 

Glass  5.  Turning  and  boring  laths  for  jackets  up  to  16  feet  length  and 
15  tons  weight. 

Bids  will  be  received  for  each  class  separately. 

Bidders  will  state  the  approximate  finished  weight  of  the  respective 
machines  their  bid  is  based  on,  and  time  of  delivery  of  each  machine. 
All  machines  to  be  delivered,  erected  in  complete  running  order  in  the 
Army  Gurf  Factory,  Watervliet  Arsenal,  on  masonry  foundations  pre- 
pared by  the  Ordnance  Department.  • 

Payments  under  the  contracts  will  be  made  in  five  (5)  installments  of 
twenty  per  cent  each,  as  the  work  progresses,  upon  the  certificate  of  the 
inspector  as  to  the  proportionate  amount  of  work  done  and  material  on 
hand  firom  time  to  time.  Ten  per  cent  will  be  retained  firom  each  pay- 
ment untU  the  final  completion  and  acceptance  of  each  machine. 

Insurance  must  be  effected,  and,  if  necessary,  renewed  from  time  to 
time  in  favor  of  the  Government,  subject  to  the  approval  of  the  Chief 
of  Ordnance  aa  to  the  amount  thereof  and  the  companies  assuming  the 
risk,  sufficient  to  cover  installments  paid  from  time  to  time,  it  being 
understood  and  agreed  that  the  title  of  the  property  in  the  course  of 
construction  shall  be  and  remain  in  the  United  States. 

In  ca«e  of  failure  on  the  part  of  the  contractor,  at  any  time  prior  to 
the  completion  of  the  contract,  to  faithfully  perform  the  obligations 
thereof,  the  United  States  shall  be  entitied  to  either  enforce  its  lien  on 
the  property,  in  order  to  secure  the  repayment  of  advances  made,  or  to 
enter  and  take  possession  and  complete  the  work  (there  or  elsewhere) 
at  the  risk  and  expense  of  the  contractor. 

In  case  the  latter  course  shall  be  adopted,  and  upon  a  final  account- 
ing to  be  had  between  the  United  States  and  the  contractor  after  such 
completion,  the  total  cost  of  completing  the  work  shaU  be  added  to  the 
total  amount  of  advance  payments  previously  made  to  the  contractor. 
If  the  cost  of  completing  the  work,  added  to  the  payments  previously 
made  to  the  contractor,  shall  be  found  to  be  less  than  the  contract  price, 
the  contractor  shall  be  entitled,  upon  final  settlement,  to  receive  the 
amount  of  the  difference  thus  obtained;  but  if  such  aggregate  shall  ex 
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ceed  the  contract  price,  the  contractor  shall  reimburse  the  United  States 
to  the  amount  of  such  excess. 

The  partial  payments  above  mentioned  will  be  dex>endent  on  the  re- 
sults of  tests  of  physical  properties  of  the  material  (the  United  States 
reserves  the  privilege  to  have  any  of  the  material  tested  if  required), 
and  in  case  of  completed  principal  parts  of  a  machine,  such  as  head- 
stocks,  carriages,  bed,  etc.,  to  an  inspection  when  in  the  contraetoi's 
works,  where  it  must  be  shown  to  the  satisfaction  of  the  inspector  that 
said  parts  are  truly  and  correctly  made  of  material  of  required  quality, 
and  in  accordance  with  the  most  advanced  and  perfect  practice  in  build- 
ing such  machines,  and  the  specificatious  and  drawings.  Any  work  not 
fuMUing  these  requirement  will  be  rejected  as  soon  as  observed, 
whether  before  or  after  completion  of  the  machines.  These  inspections 
and  tests  will  not  in  any  way  relieve  the  contractor  of  his  responftibOity 
under  the  contract  of  making  the  completed  machines,  when  perma- 
nently erected  in  the  army  gun  factory,  perform  to  the  satisfaction  of 
the  Department,  upon  final  test,  all  the  functions  for  which  they  are 
designed. 

The  trial  of  any  machine,  during  the  final  test,  will  be  completed  by 
the  Department  with  all  reasonable  promptitude. 

1^0  machiDe  shaU  be  unduly  tested  or  be  required  to  do  heavier  work 
than  that  for  which  it  was  designed. 

The  insurance  in  favor  of  the  United  States,  aforementioned,  must 
cover  the  machines  while  at  the  contractor's  works,  while  in  transit,  ^nd 
during  the  time  they  are  being  erected  and  tested  under  the  superin- 
tendence of  the  contractor,  and  until  final  acceptance. 

The  last  payment,  namely,  the  10  per  cent  retainer  for  each  machine, 
will  be  made  upon  its  completion  and  acceptance  after  final  test. 

Any  defects  of  material  or  workmanship,  discovered  at  any  time  be- 
fore final  payment,  must  be  made  good  by  the  contractor,  at  his  own 
expense,  to  the  satisfaction  of  the  Department,  before  further  payment 
will  be  made. 

All  materials  used  in  the  construction  of  the  machines  must  be  of  the 
best  quality  of  their  respective  kinds. 

They  must  be  clean  and  free  of  any  defects,  and  especially  all  finished 
surfaces  and  bearings  must  be  clean  and  true. 

All  surfaces  of  contact  must  have  a  true  and  perfect  fit  throughout; 
all  sliding  surfaces  must  be  scraped  to  a  pertbct  bearing,  avoiding  any 
play  or  looseness  which  would  tend  to  disarrange  the  alignment  of  parts, 
but  free  enough  to  allow  all  functions  of  the  machines  to  be  performed 
with  perfect  ease  by  avoiding  all  unnecessary  friction  and  canting. 

All  cast-iron  parts  of  the  machines  must  be  made  of  olose-grHined. 
tough,  and  hard  cast-iron,  of  a  tensile  strength  of  not  less  than  1S,001> 
pounds  per  square  inch,  containing  at  least  20  per  cent  of  charcoal  iron. 

All  shafts,  feed  and  lead  screws,  spindles,  feed  and  traversing  racks* 
etc.,  to  be  made  of  forged  steel,  containing  at  least  0.5  per  cent  of 
carbon. 

Centers  to  be  of  tool-steel,  hardened,  with  points  made  to  inclose  an 
angle  of  60  degrees. 

All  feeds  not  specified  to  be  suitable  for  steel. 

All  driving-pinions  having  less  than  thirty  teeth  to  be  made  of  sound 
steel  castings  or  forgings,  and  aU  other  gears  to  be  made  of  sound  steel 
castings,  or  of  strong,  close-grained,  tough  cast-iron,  having  at  least  20 
per  cent  of  charcoal  iron. 

All  gearing  of  any  kind  to  be  accurately  cut.  All  T-slots  in  bed- 
pieces,  etc.,  to  be  planed  and  to  have  sufficient  thickness  of  metal,  ana 
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not  less  than  shown  in  drawing,  to  prevent  breakage.  All  bolts  to  be 
made  of  steel  or  refined  iron;  all  nuts  to  be  finished  and  case-hardened, 
and  to  be,  as  far  as  possible,  of  nniform  size  to  require  the  minimum 
complement  of  wrenches,  which  must  be  furnished  with  the  machines. 

The  requirement  regarding  uniformity  of  size,  especially  for  those 
parts  employed  in  handling  the  machine,  are  absolute  as  regards  the 
ends  of  all  carriage-feed  screws.  Washers  of  hard  vulcanite  or  similar 
equally  good  material  are  to  be  employed  whenever  there  is  collar  fric- 
tion, provided  the  end  pressure  does  not  exceed  the  elastic  limit  of  the 
material,  or  other  means  be  not  provided  for  taking  up  all  wear  due  to 
such  friction.  AU  steel  shafts  to  have  bronze  bearings  or  bushings,  ex- 
cept where  otherwise  specified  or  where  evidently  unnecessary.  All 
bronze  to  be  of  hard  composition  metal,  containing  85  per  cent  of  copper 
and  15  per  cent  of  tin,  except  where  otherwise  specified. 

All  bearings^to  be  on  surfaces  of  contact  only;  none  in  corners  or  on 
edges. 

All  bearings  must  be  easily  accessible  for  oiling,  and  ample  provisions 
must  be  made  for  oiling  sJl  moving  parts. 

Gear  covers  or  guanls  to  be  made  wherever  the  safety  of  the  oper- 
ator may  render  it  advisable. 

To  all  boring-lathes  an  automatic  oil-pump  is  to  be  attached,  operated 
by  some  part  of  the  machine,  to  pump  the  oil  into  a  reservoir  during 
boring. 

The  top  surfaces  of  the  cast-iron  Bupi>orting-plates  resting  on  the 
foundation-piers,  and  the  lower  or  bearing  surfaces  of  the  bed  of  aU 
machines  of  classes  1  and  4  may  be  planed  or  smooth  cast  surfaces,  as 
the  arrangement  provided  for  setting  and  leveling  the  bed  does  not  re- 
quire planed  surfaces,  if  they  can  be  cast  level  and  smooth  enough  that 
no  part  is  more  out  of  level  than  |  inch.  The  bed  will  be  set  and 
leveled  on  the  supporting-plates  by  means  of  set  screws  provided  for 
in  the  cross-ties;  after  being  leveled,  the  bed  is  bolted  to  the  support- 
ing-plates. 

All  interspaces  between  the  surfaces  of  bed  and  supports  are  finally, 
tightly,  and  uniformly  filled  with  a  liquid  mixture  of  sulphur  and  fine- 
screened  sand  (to  be  furnished  by  the  contractor),  in  equal  proportions. 

The  appearance  of  the  machines  must  show  superiority  in  design  of 
ensemble,  and  details,  and  workmanship;  all  their  finished  and  un- 
finished parts  must  be  neat  and  smooth,  and  of  a  character  creditable 
to  the  best  tool  builders  of  the  country. 

All  finished  parts  to  receive  a  heavy  protecting  coat  of  a  mixture  of 
tallow  and  white  lead  before  leaving  the  contractor's  shops. 

All  unfinished  parts  of  the  machines  must  receive  at  least  three 
coats  of  mineral  paint — ^made  up  in  linseed  oil,  of  approved  quality 
and  slate  color — one  to  be  a  paint-filler  carefully  rubbed  down  to  an 
even  surface;  the  lastcofit  to  be  applied  after  final  completion  of  the 
machines. 

The  contractor  must  make  complete  working  drawings,  such  as  will 
enable  the  Dex>artment  to  examine  them  before  and  during  execution 
for  the  purpose  of  determining  whether  the  design,  size,  and  finish  of 
jmrts  are  suitable. 

To  prevent  any  delay  in  the  fia.brication  of  the  machines  the  Depart- 
ment will,  upon  the  notification  of  the  contractor,  have  the  drawings, 
etc.,  examined  at  the  place  of  manufacture.  Such  modifications  of  the 
contractor's  designs  and  finish  as  wiU  be  rexiuired  by  the  inspector  will 
be  made  by  the  contractor  without  extra  expense  to  the  United  States. 

The  Department  reserves  the  right  to  make  any  alterations  in  the 
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plans,  forms,  construction,  detail^  or  execution  described  by  the  draw- 
ings or  specifications,  without  invalidating  or  rendering  void  the  con- 
tract, and  in  case  of  any  difference  in  expense,  an  addition  to  or  abate- 
ment from  the  said  contract  amount  shall  be  made  in  the  ratio  or  pro- 
portion such  work  may  bear  to  thewholecontract  work  tobeperlbrmed. 

The  parts  of  the  macMnes,  when  finished,  will  be  delivered  at  the 
contractor's  risk  and  expense,  at  such  places  as  may  be  designat'CHi, 
within  the  army  gun  factory  building,  tq  be  there  erected  by  the  con- 
tractor under  his  own  superintendence. 

All  skilled  and  unskilled  labor  employed  in  the  erection  of  the  ma- 
chines to  be  furnished  by  the  contractor.  He  is  to  provide  all  necessary 
appliances  for  the  erection,  and  is  responsible  for  any  injury  to  life  or 
limb  of  his  employes. 

Bailroad  tracks  run  into  the  building,  which  is  further  provided  with 
an  80-ton  overhead  traveling  crane  traversing  over  railroad  tracks  and 
places  of  erection  of  machines.  Said  crane  may  be  utilized  by  the  con- 
tractor in  the  erection  of  heavy  parts. 

The  final  test  will  be  made  at  the  expense  of  the  Department^  but  the 
contractor  will  be  solely  responsible  for  the  care  of  the  machines  nnttl 
their  erection,  completion,  and  acceptance  by  the  Department.^ 

The  Department  will  have  the  masonry  foundations  for  the  machines 
prepared  in  time  for  their  erection,  but  the  contractor  must  verify  for 
himself  the  level  alignment  of  the  tops  of  the  foundations  and  their 
distances,  etc.,  before  he  commences  the  work  of  erection.  In  case  he 
discovers  any  error  he  will  at  once  inform  the  Department;  otherwise 
he  will  be  held  responsible  for  the  correctness  of  the  level  of  the  foun- 
dations. 

The  contractor  will  furnish  everything  pertaining  to  the  machines, 
except  the  holding-down  bolts  of  the  supporting-plates,  which  are  to  be 
built  into  the  foundation  masonry  and  will  be  furnished  by  the  Ordnance 
Department.  The  plates,  M"os.  1  to  11  and  24  to  27,  inclusive,  repre- 
sent the  principal  features  of  the  machines  of  classes  1  and  4,  which, 
in  connection  with  a  complete  description  of  the  essential  parts,  and  of 
all  operations  the  machines  have  to  perform,  will  give  the  manufacturer 
complete  information  as  to  the  requirements  of  the  Department. 

With  the  exception  of  details  the  machines  will  be  made  as  repre- 
sented. 

As  to  the  details  of  the  mechanism  and  its  arrangement  employed  for 
the  performanceof  the  various  operations,  the  tool  builders  are  requested 
to  suggest  such  modifications  and  improvements  as  wiU,  in  their  opin- 
ion, and  according  to  their  experience,  effectively  improve  the  construc- 
tion. 

The  Department  is  confident  that  mutual  efforts  in  this  respect  will 
produce  the  most  perfect  machines,  combining  rigidity,  simplicity,  and 
accuracy,  witli  a  result  gratifying  to  both  the  United  States  and  the 
manufacturer.  Bidders  are  expected  therefore  to  submit  witii  their  i>ro- 
posals  such  drawings  and  descriptions  of  detail  arrangements  and  mech- 
anism as  will  perfect  the  machines  and  enable  the  Department  to  form 
a  proper  estimate  of  the  propositions  of  the  builder. 

Whether  the  Department  agrees  to  such  propositions  or  part  thereof 
or  not,  the  contractor  will  execute  all  parts  as  directed  by  the  Depart* 
ment.  The  buUder  is  to  hold  himself  responsible  for  the  performance 
of  the  different  operations  of  the  machines  as  designed.  Bids  must  be 
based  on  the  machines  shown  in  the  designs  of  the  Department,  but  if 
bidders  wish  they  may,  in  addition  to  their  bid  on  the  above  machines. 
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submit  any  designs  which  they  may  deem  better  than  those  issued  by 
the  Department.  But  the  number  and  character  of  the  operations  of 
each  machine  must  be  limited  to  those  required  by  the  specifications, 
aud  all  feeds  and  speeds  must  be  in  accordance  with  those  requked. 
Such  drawings  must  shoTv^  in  full  all  the  information  necessary  to  enable 
the  Department  to  form  a  correct  judgment  of  the  design.  The  ma- 
chines of  class  5  are  intended  to  be  of  such  standard  or  commercial  pat- 
terns as  will  best  conform  to  the  specifications. 

In  all  questions  arising  under  these  specifications  and  drawings  with 
reference  to  the  proper  meaning  thereof,  the  decision  of  the  Depart- 
ment shall  prevail. 

The  contractor  will  furnish  to  the  Department  a  complete  set  of  blue 
prints  of  all  working  drawings  of  each  kind  of  machine  before  the  final 
acceptance  of  the  machines. 

All  parts  of  the  machines  must  be  manufactured  in  the  United  States, 
and  only  bids  from  domestic  tool  builders  of  well-established  reputation, 
who  are  able  to  convince  the  Department  that  their  shops  are  provided 
with  suitable  facilities  for  properly  and  promptly  proseicuting  the  man- 
ufacture of  the  machines,  will  be  considered. 

Preference  will  be  given,  other  things  being  equal,  to  an  early  dehv- 
ery  of  machines  of  classes  1  and  5,  and,  generally,  such  designs  as  are 
best  suited  for  the  performance  of  the  particular  work  for  which  the 
machines  are  required  will  be  duly  considered  in  making  awards. 

For  any  delay  in  the  completion  of  the  machines  beyond  the  date 
specified  m  the  contract  there  will  be  deducted,  in  the  discretion  of  the 
Chief  of  Ordnance,  from  the  contract  price  the  sum  of  twenty  dollars 
($20)  for  each  and  every  day  after  said  date  until  the  completion  of  the 
contract. 

Bids  will  be  considered  only  for  machine  tools  manufactured  in  the 
United  States. 

Contract  will  also  provide  that  if  any  doubts  or  disputes  arise  as  to 
the  meaning  of  anything  in  it  or  any  of  the  papers  attached  to  it  .and 
forming  part  thereof,  the  matter  shall  be  at  once  referred  to  the  Chief 
of  Ordnance,  U.  S.  Army,  for  determination,  and  the  contractor  shall 
abide  by  his  decision.  If,  however,  the  contractor  shall  feel  aggrieved 
at  any  decision  of  the  Chief  of  Ordnance,  he  shall  have  the  right  to 
submit  the  same  to  the  Secretary  of  War,  and  his  decision  shall  be 
final. 

•  Class  1. 

Two  {2)  turning  and  boring  lathes  for  guns  of  8  to  12  inches  caliber. 

Lathes. — The  turning  and  boring  lathe  consists  of  the  bed,  headstock, 
tool-carriage,  muzzle  and  breech  back-rests,  and  boring-bar  with  car- 
riage, and  is  represented  on  Plates  1  to  11,  inclusive. 

The  turning  and  boring  lathebed. — ^The  bed  is  composed  of  parts,  as 
follows: 

The  headstock  part  8  feet  6  inches  long  by  5  feet  wide,  consisting  of 
a  single  casting. 

The  tool-carriage  bed  is  composed  of  two  sections,  each  a  single 
casting  22  feet  6  inches  long  by  8  feet  wide  (3  feet  wider  than  the 
remainder  of  the  bed),  to  carry  the  tool-carriage  on  independent  shears. 

The  boring-bar  carriage-bed  is  composed  of  two  sections,  each  a 
single  casting,  and  respectively  24  feet  and  27  feet  long  by  5  feet  wide. 
The  total  length  of  bed  is  thus  104  feet  5  inches.  T-slots  run  the  entire 
length  of  the  bed  sections  to  admit  the  squared  heads  of  the  bolts 
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clamping  down  the  headstock,  tool-carriage,  back -rests,  and  boring- 
carriage.  All  sections  are  connected  by  l^-inch  tapered  bolts,  fitted  to 
holes  finally  reamed  after  alignment  of  the  bed;  such  bolts  are  to  be 
threaded  at  both  ends,  and  provided  with  a  nut  for  each  end,  for  con- 
venience of  securing  tight  fit  in  the  hole  befojre  bringing  up  the  nuts. 

Transoms  or  girts  connecting  the  shears  are  provided  at  intervals  of 
about  7  feet,  their  lower  portions  extending  beyond  the  bed  sides  for 
the  reception  of  the  bolts  employed  to  fasten  the  bed  to  plates  which 
rest  on  top  of  the  brick  piers  of  the  foundation,  to  which  they  are  in 
turn  secured  by  foundation  bolts  and. washers.  Set  screws,  whose 
square  heads  are  provided  with  locking-washers,  also  pass  tlirough  and 
are  employed  in  leveling  the  bed. 

The  headstock, — ^The  headstock  carries  three  spindles — ^the  main  cone 
and  back  gear  spindles. 

The  main  spindle  is  to  be  of  hard,  close-grained  cast  iron;  the  mixture 
is  to  contain  25  per  cent  df  cold-blast  iron.  Front  bearing  to  be  20 
inches  diameter  by  24  inches  long,  and  rear  bearing  16  inches  diameter 
by  24  inches  long;  the  distance  from  center  to  center  of  bearings  being 
6  feet  11  inches.  The  front  end  of  main  spindle  oanues  afa^^eplate  of  8 
feet  diameter.  This  plate  is  bored  out  to  fit  tight  over  the  nose  of  the 
spindle,  and  is  drawn  up  tight  against  the  spindle-collar  by  four  screws; 
a  taper  pin  is  fitted  into  the  joint  of  spindle-nose  and  face-plate  bore, 
and  acts  as  a  key.  The  face-plate  is  provided,  with  four  adjustable 
chuck-jaws,  actuated  by  screws  jourualed  in  the  face-plate  immediately 
under  their  square  head,  and  engaging  nuts  in  the  jaw-plates.  The 
jaws  themselves  consist  of  the  jaw-plate  and  jaw  proper.  The  former 
slides  in  ways  in  the  face-plate  atid  carries  the  nut,  and  can  be  securely 
clamped  by  means  of  six  screws,  three  on  each  side,  engaging  rectangu- 
lar bars  lying  in  T-slots  that  are  formed  in  the  face-plate  parallel  to 
the  jaw-slide.  To  the  jaw-plate  any  convenient  fixture  or  style  of  jaw 
may  be  secured  by  means  of  four  bolts,  that  shown  in  the  drawing  being 
a  jaw  having  a  swiveling  grip-piece,  enabling  the  jaw  te  automatically 
take  a  fair  grip  on  the  tapered  chase  of  the  gun.  The  main-spindle 
bearings  are  to  be  made  of  hard,  close-grained  cast  iron,  having  25  jier 
cent  of  cold-blast  iron.  They  are  bored  straight  to  fit  the  spindle,  and 
externally  coned  to  fit  the  headstock.  Each  bearing  is  provided  at 
either  end  with  screw-threads,  to  which  is  fitted  a  spanner-nut.  The 
bearings  are  longitudinaUy  and  radially  split  entirely  through  on  the 
bottom,  and  partially  through  at  lines  120  degrees  on  each  side  of  this  cut. 
A  key  is  fitted  into  the  headstock  to  engage  the  bearing  and  prevent 
its  rotation.  To  take  up  wear,  the  spanner-nut  at  the  large  end  of  the 
bearing  is  sltu?ked  off  and  that  on  the  small  end  drawn  up,  thus  forc- 
ing the  bearing  farther  into  the  head  and  cx)mpressing  it  around  the 
spindle.  By  this  arrangement  the  circular  contour  of  the  bearings  is 
always  preserved  and  the  center  line  maintained  at  a  constant  height 
The  rear  end  of  the  main  spindle  is  provided  with  a  step,  which  trans- 
fers all  end  thrust  to  the  tlunst- block  secured  to  the  rear  housing  of  the 
headstock.  Anti-friction  washers  of  hardened  steel  and  gun  bronze  are 
alternately  interposed  between  the  step  and  the  adjustable  thrust-screw 
of  the  block.  The  step  is  also  made  use  of  to  carry  a  spur-gear,  which 
drives  the  trains  of  gearing  employed  to  feed  boring-bar  and  boring-bar 
carriage. 

The  cons-sptmUe  runs  in  bronze  bearings  12  inches  long  and  6  inches 
diameter  at  front  eijd  and  4  J  inches  at  back  end;  it  carries  the  cone  and 
part  of  the  back-gear  train,  while  keyed  to  its  front  end  is  the  face-plate 
pinion  engaging  the  internal  gear,  bolted  securely  to  the  back  of  the 
face-plate. 
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The  cone  has  five  steps  for  aii  8-iuch  belt,  ranging  from  20.5  to  44 
inches  diameter. 

Tlie  cone  on  the  countershaft  is  a  duplicate  of  the  head  cone  as  re- 
gards diameters  and  ^idth  of  steps. 

Keyed  fast  to  the  rear  hub  of  the  cone  is  a  wide-faced  pinion;  jour- 
naled  directly  on  the  coneshatt  is  a  quill  extending  through  the  cone 
and  having  the  latter  journaled  upon  it.  To  the  rear  end  of  this  quill 
is  keyed  a  pinion  of  the  same  diameter  as  the  wide-faced  cone-pinion, 
and  keyed  to  the  front  end  of  the  quill  is  a  gear  close  against  the  front 
face  of  the  cone.  Immediately  in  ^ont  of  this  gear  a  gear  of  the  same 
diameter  is  keyed  to  the  spindle  itself. 

The  hack-gear  spimlleis  journaled Jn  bronze  bearings  below  the  cone- 
spindle  and  on  the  front  side  of  the  beadstock,  and  carries  a  quill  free 
to  rotate  about  the  spindle.  Keyed  to  the  rear  end  of  this  quill  is  a  gear 
engaging  the  wide-faced  cone-pinion  close  to  the  rear  face  of  the  cone, 
wliile  tlie  forwaid  end  of  tlie  quill  carries  securely  keyed  to  it  a  pinion 
engaging  the  gear  nearest  the  front  cone-face.  The  back  gear-sx)indle 
has  keyed  to  it,  immediately  behind  the  front  bearing,  a  pinion  of  same 
diameter  as  that  on  the  quill,  which  engages  with  the  large  gear  keyed 
to  front  end  of  cone-spindle.  The  rear  end  of  the  back  gear  spindle  car- 
ries a  gear  engaging  the  pinion  at  the  rear  of  the  cone-spindle  quill; 
this  latter  gear  is  free  to  slide  longitudinally  on  its  spindle,  and  is  pro- 
vided with  a  hub  extending  into  the  rear  bearing.  A  portion  of  this 
hub  near  the  center  of  its  length  is  spirally  grooved,  the  section  of  the 
grooves  corresponding  to  the  section  of  a  rack;  a  pinion,  journaled  in 
the  bearing  and  rotated  by  means  of  a  crank-wrench  applied  to  the 
squared  end  of  its  shaft,  engages  these  grooves  and  causes  the  gear  to 
slide  along  its  spindle.  When  the  gear  is  moved  up  close  to  the  gear 
on  the  end  of  the  quill  it  engages  with  the  wide-faced  pinion  on  the  end 
of  the  cone-quill.  .  The  back-gear  spindle  carries  on  its  rear  extremity  a 
spni'-gear,  employed  to  feed  the  tool  carriage. 

The  first  reduction  of  speed  from  the  cone  is  effected  as  follows:  The 
sliding-back  gear  is  brought  forward  into  engagement  with  the  wide- 
faced  pinion  and  driven  by  it.  The  front  pinion  keyed  to  the  back-gear 
shaft  then  drives  the  front  gear  keyed  to  the  cone-spindle,  and  the  face- 
plate pinion,  on  the  end  of  the  latter,  transmits  the  motion  to  the  main 
spindle.  For  the  second  reduction,  the  sliding-back  gear  is  moved  back 
and  into  engagement  with  the  pinion  on  the  rear  end  of  the  cone-quill ; 
then  the  cone-pinion  drives  the  gear  on  rear  of  back-gear  quill;  the 
pinion  on  front  of  this  quill  drives  the  gear  on  end  of  cone-quill  (close 
to  front  cone-face) ;  the  pinion  on  reiu*  end  of  cone-quiU  drives  the  slid- 
ing-back gear,  and  the  front-back  gear  spindle-pinion  drives  front  gear 
on  cone-spindle,  and  this  drives  again  to  the  main  spindle  through  face- 
plate pinion  and  gear. 

The  f (ice-plate  pinion  has  14  teeth  of  Idiametrtd  pitch  (3.142  circular), 
while  the  face-plate  gear  h&s  So  teeth.  All  the  back-gear  pinions  have 
29  teeth  of  1.75  diametral  pitch  (1.795  circular),  and  all  back  gears  have 
77  teeth  of  the  same  pitch.  All  back  gears  at  rear  end  have  4.5-inch 
working  face  and  those  at  front  5.5-inch  working  face.  Width  of  face 
of  face-plate  gear  7^  inches.  By  employing  two  main-counter  speeds 
of  165  and  202  revolutions  per  minute,  we  obtain  20  main-spindle  speeds 
ranging  by  i>ractically  correct  geometrical  progression  from  0.25  to  10 
revolutions  per  minute. 

The  tool-carriage. — ^The  tool-carriage  consists  of  the  plate,  bolted  to 
the  bed  in  the  desired  position ;  the  lower  or  main  slide,  which  is  made 
to  swivel  on  the  plate,  and  is  bolted  down  to  the  latter;  the  lower  cross- 
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slide,  capable  of  a  longitadinal  traverse  on  the  main  slide  of  15  feet  7.5 
iuclies;  the  lower  cross-shoe,  having  a  movement  on  the  lower  cross- 
slide  of  27  inches.  The  lower  cross-shoe  carries  the  second  longitudi- 
nal slide,  which  can  be  made  to  swivel  on  the  lower  shoe,  and  in  tarn 
carries  a  shoe  and  allows  the  latter  a  longitudinal  motion  of  3  feet. 
This  shoe  carries  the  upper  cross-slide  shoe,  whose  maximum  travel  is  1 
foot  9  inches,  though  this  can  be  increased  by  4  or  5  inches  in  case  of 
necessity.  Two  short  supplementary  slides  are  mounted  on  this  last 
slide,  each  having  a  travel  of  9  inches.  The  upper  surfaces  of  these 
slides  are  faced  with  0.6-inch  steel  plates;  four  1^-inch  studs  are  se- 
curely tapped  in  each,  and  so  placed  that  the  lines  connecting  their  cen- 
ters form  a  perfect  square;  each  bar  is  cut  out  from  the  hole  to  the  edge 
on  one  end,  and  from  the  hole  to  the  side  edge  at  the  other  end,  this  ar- 
rangement allowing  the  bars  to  be  set  in  two  different  positions  at  right 
angles  to  one  another  without  necessitating  the  removal  of  the  clamp- 
ing-nuts. Spiral  springs  slipped  over  the  studs  serve  to  free  the  tool 
of  the  bar  when  the  nuts  are  being  slacked.  The  upper  swiveling-slide 
carries  an  extension  on  its  side,  to  which  may  be  fastened  former-platt*8 
of  any  desired  shape,  the  slot  formed  in  such  plates  being  engaged 
by  a  conical  roller,  mounted  on  a  stud,  detachably  fastened  to  the  end 
of  the  upi)er  swiveling  cross-shoe;  to  aUow  this  latter  to  be  drawn  in 
or  out  to  follow  the  contour  of  the  former,  the  screw  is  detached  by 
drawing  out  a  pin  which  passes  through  the  bushing  in  which  the  front 
end  of  the  screw  is  journaled  and  through  the  body  of  the  shoe.  This  is 
accomplished  by  relieving  the  thumb-nut  shown  at  the  front  end  of  the 
shoe,  sliding  it  toward  the  edge  and  then  reclamping.  The  entire  car- 
riage is  mounted  on  a  plate  which  is  bolted  to  T-slots  in  the  carriage- 
bed  shears  by  means  of  six  bolts,  two  at  each  end  and  two  at  the  center^ 
these  latter  also  passing  through  the  main  slide  and  aiding  to  secure 
it  to  the  i)late. 

Cap-screws  passing  through  slots  at  the  ends  (two  per  end)  are,  lie- 
sides,  employed  to  fasten  the  main  slide  to  the  plate.  To  prevent  any 
possible  slight  lifting  of  the  front  edge  of  the  slide  from  the  plate  be- 
tween the  central  and  end  clamping-screws  additional  screws  are  located 
midway  between  those  at  the  end  and  center,  engaging  square  nuts 
lying  in  Blots  formed  in  the  base  of  the  plate.  The  carriage  may  be 
shifted  longitudinally  along  the  bed  by  hand,  in  which  case  the  (*lamp- 
ing-bolts  are  slacked  sufficiently  to  allow  the  entire  weight  of  the  car- 
riage to  come  on  the  three  pairs  of  rolls  journaled  in  the  main  plate. 
These  rolls  are  hollow  and  secured  to  axles.  The  radii  of  the  rolls 
are  slightly  gi*eater  than  the  distances  from  the  shears  to  the  roll-cen- 
ters, so  that  clamping  the  plate  down  compresses  the  rolls,  which  will, 
on  the  bolts  being  loosened,  regain  their  original  shape,  at  the  same 
time  raising  the  carriage  clear  of  the  shears.  A  pinion  journaled  on  the 
front  side  of  the  plate,  near  the  center  of  its  Jength,  engages  a  rack  fas- 
tened  to  the  front  side  of  the  carriage-bed,  and  will,  when  rotated  by  a 
ratehet- wrench  applied  to  the  ui)per  squared  end  of  its  shaft,  feed  the 
carriage  along.  The  rear  end  of  the  slide  has  formed  on  it  a  vertical 
gear-segment,  into  which  meshes  a  pinion  provided  with  a  squared  end 
for  the  attachment  of  a  wrench,  to  be  employed  in  swiveling  the  slide 
alter  the  bolts  clamping  it  to  the  plate  have  been  slacked.  This  end  of 
the  slide  is  graduated  to  give  variations  of  taper  in  diameter  of  0.004)2 
inch  per  1  inch  of  length,  the  graduations  to  ext<md  2J  degrees  eacth 
aide  of  O  in  the  plate.  Automatic  feeds  in  two  directions  are  provi<led 
for  the  two  longitudinal  and  the  lower  cross-slides;  and  motion  for 
these  feeds  is  derived  from  the  splined  shafts  extending  the  entire 
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length  of  the  tool-carriage  bed  and  by  mechanism,  as  follows:  A  miter- 
pinion  journaled  in  a  bearing  projecting  from  the  under  side  of  the  bed- 
plate derives  motion  from  the  spUned  feed-shaft,  along  which  it  is  free 
to  travel  with  the  carriage,  transmitting  this  motion  to  a  miter  mounted 
on  the  lower  end  of  a  short  vertical  sh^t  extending  through  and  jour- 
naled in  the  swivel  of  the  main  slide,  and  caning  at  its  upper  end  a 
miter-gear,  which  in  turn  rotates  a  feed  rod  lying  in  the  trough  of  the 
slide  parallel  to  and  nearest  the  inner  way,  by  means  of  a  miter  splined 
to  the  shaft  and  journaled  in  the  slide.  Mounted  on  the  outer  end  of 
this  rod  is  a  spur-gear  which  drives  a  splined  shaft  extending  the  entire 
length  of  the  slide.  A  gear  on  the  end  of  this  second  shaft  in  turn  im- 
parts rotation  to  an  intermediate  loosely  mounted  on  the  end  of  the  first 
shaft.  When  this  clutch  is  slipped  on  the  opposite  end  of  the  screw 
the  rotation  of  this  intermediate  gear  drives  a  gear  loosely  mounted  on 
the  end  of  the  screw  journaled  parallel  to  the  spline  rod  and  extending 
the  entire  length  of  the  slide.  This  gear  has  clutch  teetli  on  its  hub, 
which  may  be  engaged  by  corresponding  teeth  on  the  face  of  a  remova- 
ble clutch,  which  is  in  engagement  with  the  screw  by  means  of  a  feather. 
The  latter  is  reversed,  being  then  driven  by  means  of  an  intermediate 
from  a  gear  x)ermanently  mounted  on  the  corresponding  end  of  the 
spline  rod,  and  as  the  screw  engages  a  nut  secured  to  the  base  of  the 
slide-shoe,  this  latter  is  fed  in  either  direction  desired. 

One  clutch  only  is  provided,  to  guard  against  accidents  resulting  from 
an  attempt  to  rotate  the  screw  in  opposite  direction  through  neglect  of 
the  oi)erator  to  remove  one  or  the  other.  In  the  drawings  such  remov- 
able clutches  are  shown  in  position  by  dotted  lines.  Extending  through 
the  bottom  of  the  lower  •cross-slide  is  a  short,  vertical  shaft  carrying 
miter- gears  on  either  end,  the  lower  one  of  which  engages  a  gear  journaled 
in  the  bottom  of  the  slide,  and  driven  by  the  splined  shaft  extending 
the  entire  length  of  the  main  slide,  while  the  one  at  the  upper  end  engages 
a  miter-gear  journaled  in  the  recess  in  the  upper  portion  of  the  cross- 
slide  and  drives  a  splined  rod  lying  in  the  trough  of  the  slide  parallel  to 
and  nearest  its  left-hand  way.  The  two  rods  and  the  screw  in  this  slide 
serve  the  same  puiT>08es  and  are  actuated  by  gearing  in  a  similar  manner 
as  those  in  the  main  longitudinal  slide.  A  bevel-gear  splined  to  the  cen- 
tral rod  and  journaled  in  the  base  of  thacross- slide  swivel  plate  drives  (by 
means  of  a  gear  at  the  lower  end  of  a  vertical  shaft  extending  through  the 
center  of  the  swivel  and  a  miter-gear  at  the  upper  end  of  this  shaft]  a 
miter-gear  journaled  in  the  upper  slide  and  splined  to  a  shaft  extendmg 
the  entire  length  of  tliis  slide.  Mounted  on  each  end  of  this  shaft  are 
spur-gears,  the  one  at  the  front  driving  a  screw  that  is  journaled  in  the 
sUde  parallel  to  the  rod,  through  a  removable  gear  that  can  be  placed 
on  the  squared  end  of  the  screw,  while  the  gear  mounted  on  the  rear 
end  of  the  rod  drives  the  screw  through  the  same  removable  gear,  by 
means  of  an  intermediate  gear  centrally  between  the  screw  and  rod;  by 
varying  the  position  of  this  removable  gear,  rotary  motion  in  opposite 
directions  is  imparted  to  the  screw«and  the  slide-shoe  fed  in  the  direc- 
tion desired.  Hand-feed  is  provided  by  using  a  crank-wrehch  on  the 
squared  end  of  the  feed-screws  in  place  of  the  removable  gears.  The 
feed-screws  have  a  lead  of  ^  inch  per  revolution  and  a  single  bastard - 
thread.  All  slides  are  provided  with  tapered  bronze  keys  extending 
the  entire  length  of  the  shoes  to  compensate  for  wear.  The  long  tapers 
on  the  chase  of  the  gun  are  turned  by  swi  veling  the  main  slide  on  the 
plate,  while  a  former  is  employed  as  described  for  the  other  irregular 
outlines.  When  the  former  attachment  is  not  in  use  a  flat  plate  is  fitted 
in  place  of  the  former  plate  to  make  a  bearing  for  the  upper  cross-shoe 
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on  its  inward  travel.  When  it  is  desired  to  travel  the  tool-carriage  jmst 
such  fixtures  on  the  main  bed  which  would  prevent  the  passage  of  the 
tool-carriage  in  its  ordinary  position,  the  latter  is  moved  along  as  far  as 
such  fixture  will  allow ;  the  lower  main  slide  is  then  s wiveled  sufficiently 
to  clear  the  fixture,  returning  all  parts  to  their  original  position  afto 
passage  of  the  obstruction. 

Tool-carriage  feed  mechanism  for  turning  and  screw-cutting.  Motion 
is  conveyed  to  the  feed  driving-shaft,  which  lies  in  the  tool-carriage  bed^ 
from  the  spur-gear  mounted  on  the  end  of  the  back-gear  spindle.  This 
gear  drives  through  compound  gearing  and  an  intermediate,  mounted 
on  a  sweep,  a  change-gear  mounted  on  the  end  of  a  shaft  lying  parallel 
to  the  head  along  the  front  side  of  the  headstock  bed ;  this  shait  carries 
near  its  rear  end  a  spur-gear,  driving  another  gear  of  the  same  size 
whose  hub  is  journaled  in  the  second  bearing  of  the  main  feed-shaft, 
and  one  of  whose  hub  faces  is  provided  with  clutch  teeth.  The  shaft, 
journaled  in  front  of  and  parallel  to  the  headstock  bed,  carries  also  a 
worm  which  drives  a  worm-gear,  the  latter  having  at  its  end  a  miter- 
gear  engaging  a  miter  journaled  in  the  end-bearing  of  the  main  feed- 
shaft,  and  provided  with  clutch-teeth  on  its  hub  end.  A  clutch  splined 
to  the  feed-shaft  can  be  made  to  engage  either  this  last-mentioned  miter- 
gear  or  the  spur- gear,  by  means  of  a  suitable  lever,  as  shown,  thus  con- 
veying rapid  rotation  to  the  main  feed-shaft  by  the  spur-gears,  or  mo- 
tion 12^  times  as  slow  through  the  worm  and  miter-gearing.  The  ta^st 
speed  is  employed  for  screw-cutting,  while  the  slow  one  gives  the  ttum* 
ing  feeds.  By  use  of  the  gears  mentioned  in  table  on  the  ^agram, 
screw-threads,  having  a  lead  per  revolution  of  0.25,  0.3,  0.4,  0.5,  0.6,  0.7, 
0.76,  0.8,  0.9, 1.0, 1.25, 1.50, 1.75,  etc.,  up  to  8  inches,  varying  by  quar- 
ters of  a^  inch,  can  be  obtained,  while  still  others  may  be  had  by  the 
use  of  suitable  gears.  Cutting-feeds  will  range  from  0.02  up  to  0.24,  the 
change  irom  screw-cutting  to  turning  being  simply  and  rapidly  effected 
by  throwing  out  the  clutch  mentioned,  while  by  leaving  it  in  the  centaraJ 
position  the  feed-shaft  receives  no  motion  whatever. 

Boring-har  carringe  driving  and  feed  mechanism. — ^The  boring-bar  car- 
riage is  mounted  on  the  main  bed  and  bolted  to  the  latter  by  bolts  enga^^- 
ing  T-slots  running  the  entire  length  of  the  shears.  GThe  sections  are 
securely  bolted  together  by  taper-^bolts  to  preserve  their  relative  align- 
ment. Ahousing  carrying  partof  the  gearing  for  conveying  feed-motion 
to  the  boring-bar  and  the  pulleys  for  rapidly  moving  the  sune  are  bolted 
to  the  rear  end  of  the  carriage — forming  a  part  of  the  same— -and  also 
to  the  bed.  The  boring-bar  is  of  forged  steel,  45  feet  8  inches  long  by 
7^  inches  diameter,  and  has  a  4-inch  hole  extending  its  entire  length, 
and  its  front  end  is  tapered  out  for  the  reception  of  the  shauk  of  center 
or  tool-head.  It  is  supported  by  four  capped  bearings,  the  first  one  of 
which  is  stationary  at  the  front  end  of  the  carriage;  two  intermediate 
ones  are  set  at  equal  intervals  between  the  fiist  and  fourth,  to  which 
last  the  boring-bar  is  secured  between  collars.  All  heads  are  bushed, 
the  external  diameters  of  the  bushipgs  being  sufficiently  large  to  x>er- 
mit  the  use  of  bushings  for  an  11-inch  bar,  should  it  be  found  desirable 
to  use  one.  All  heads  are  adjustably  gibbed  to  the  carriage.  As  the 
last  head  moves  forward,  carrying  the  bar  with  it,  it  comes  in  contact 
with  the  third,  pushing  that  with  it,  and  this  will  in  turn  carry  along 
the  second;  when  returning,  the  third  head  draws  the  second  back, 
releasing  it  at  its  normal  position,  being  in  turn  released  by  the  last 
head  at  the  proper  time.  To  accomplish  this  a  pair  of  drt^-hooks  are 
bolted  to  the  front  end  of  the  last  head,  terminating  in  bevel^  snrfac^B, 
which  serve  to  raise  and  conduct  into  the  hooks  a  transverse  bar  lying 
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in  suitable  recesses  under  the  third  head;  this  bar  extends  the  entire 
width  of  the  space  between  the  carriage-shears,  on  the  inner  sides  of 
which  are  formed  at  a  suitable  point  lags  beveled  toward  the  front, 
which  serve  to  lift  the  bar  out  of  the  drag-hooks  as  it  is  carried  over 
them  by  the  return  movement  of  the  head.  A  similar  arrangement  is 
made  use  of  between  the  second  and  third  head.  A  screw  extends 
the  entire  length  of  the  carriage  between  the  shears,  and  is  joumaled 
at  the  rear  in  the  housing  bolt^  to  the  carriage,  and  supported  on  each 
carriage-transom  by  a  bearing  embracing  one-third  of  its  circumference; 
a  nut  engaging  the  remaining  two-thirds  is  attached  to  the  rear 
head;  this  nut  is  made  in  halves,  which  are  connected  by  a  right  and 
left  hand  screw,  to  allow  ready  detachment  of  the  head  from  the  screw. 
Loosely  mounted  on  the  rear  end  of  the  screw  are  a  pair  of  friction- 
puUeys  (which  must  be  what  are  termed  "rim-frictions"  of  approved 
design),  which  impart  rapid  rotation  to  the  screw  in  different  directions, 
on  being  set  up  by  the  usual  spool  sliding  on  the  screw  between  them. 
For  the  boring  and  reaming  feeds  the  screw  carries  in  the  rear  housing, 
and  in  front  of  the  friction-pulleys,  a  pair  of  loose  miter-gears  provided 
with  clutch-teeth  on  their  inner  mces  for  engagement  by  the  clutch 
splined  to  the  screw  between  them;  these  miters  derive  rotation  from 
a  third  miter  mounted  on  the  upi>er  end  of  a  vertical  shaft  joumaled  hi 
the  housing,  and  carrjong  at  its  cone  end  a  miter-gear  driven  from  its 
mate  mounted  on  the  inner  end  of  short  horizontal  transverse  shaft, 
receiving  motion  from  a  worm  driving  a  worm-gear  mounted  on  the 
short  shaft.  The  shaft  carrying  the  worm  is  splined  and  extends  the 
entire  length  of  the  main  bed  through  to  the  head  end,  being  supported 
by  automatic  drop-bearings  for  that  portion  of  its  length  traversed  by 
the  borinf^-carriage. 

Bolls  situated  in  the  feet  of  the  boring-carriage  and  joumaled  in 
spring  frames  serve  to  take  the  weight  of  the  carriage,  when  the  clamj)- 
ing-bolts  are  slacked,  to  permit  of  a  free  movement  along  the  main  bed 
by  the  oi>eratory  who  rotates  a  short  vertical  shaft  near  the  front  end  of 
the  carriage  by  means  of  a  ratchet- wrench  applied  to  its  upx>er  square 
end;  mounted  on  the  lower  end  of  this  shaft  is  a  pinion  which  engages 
a  rack  secured  to  the  inner  main  bed-shear.  For  power- traverse  of  the 
carriage,  a  miter-gear  is  keyed  to  the  above-mentioned  short  vertical 
shaft,  which  is  driven  by  its  mate  on  the  forward  end  of  a  horizontal 
transverse  shaft  having  loosely  mounted  upon  it,  near  the  back,  a  pair 
of  miter-gears  connected  by  a  third,  vertically  joumaled  underneath 
them;  the  two  miters  on  the  shaft  have  clutch-teeth  formed  on  their 
inner  fiekces,  for  engagement  by  a  sliding  clutch  splined  to  the  shaft,  and 
operated  by  a  bell-crank  lever  extending  through  the  front  side  of  the 
carriage  within  convenient  reach  of  the  operator.  '  A  worm-gear  keyed 
to  the  hub  of  tiie  rear  end  of  the  clutch-miters  is  driven  by  a  worm  on 
the  splined  feed-shaft  lying  in  the  main  bed.  A  light  rod  made  of 
tubing  runs  along  the  frt>nt  side  of  the  carriage,  and  is  connected  at 
the  front  end  to  a  handle  pivoted  on  the  carriage,  by  which  it  is  thrown 
to  the  right  or  left,  engaging  the  gear  or  pulley,  giving  a  back  or  for- 
ward motion  to  the  bar.  Adjustable  dogs  on  this  rod  are  struck  by  a 
tapi>et  attached  to  the  rear  bar-head,  thus  automatically  controlling  tlie 
length  of  the  stroke.  The  shifting  mechanism  is  so  arranged  that  it  is 
imi>ossible  to  engage  two  feeds  or  any  feeds  in  different  directions  simul- 
taneously; a  i>oriion  of  the  rod  at  its  rear  end,  and  a  portion  at  the 
frt>nt  of  housing  and  carriage  is  squared,  and  sUdes  through  square 
bearings,  that  x)ortion  of  each  square  which  rests  in  these  bearings, 
when  both  clutches  are  thrown  out  of  engagement,  being  turned  vyim- 
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drical  to  permit  rotation  of  tlie  rod;  when  in  that  position,  by  means 
of  a  handle  attached  to  its  front  end — the  normal  position  of  the  ojier- 
ator — ^a  portion  of  the  rod  centrally  between  these  two  squared  portions 
carries  a  spline  on  each  side  of  a  short  bearing  set  in  the  center  of  this 
section,  which  splines  are  in  line  with  key- ways  cut  through  the  bear- 
ing only  when  the  rod  is  rotated  to  either  limit,  thus  permitting  an  end> 
wise  movement  of  the  rod  at  such  time  only;  those  portions  of  the  rod 
iD  front  of  the  gear-clutch  and  friction-spool  are  cranked  in  opposite 
directions,  the  cranks  being  arranged  to  stand  vertical  when  the  rod  is 
at  either  limit  of  its  angular  movement;  on  each  side  of  the  center  of 
each  crank  are  lugs  projecting  from  it  and  away  from  the  rod;  theM^ 
lugs,  when  the  cranks  are  thrown  up,  engage  the  end  of  the  forked 
levers  attached  to  the  gear-clutch  and  friction-spool,  which  levers  swing 
on  vertical  pivots  between  the  rod  and  screw,  and  whose  rear  ends — or 
those  portions  engaged  by  the  lugs  on  the  cranks  when  thrown  up — 
are  horizontally  pivoted,  and  will,  when  the  cranks  are  thrown  down, 
drop  into  locks,  thus  preventing  any  possible  movement  of  the  levers 
abound  their  vertical  pivots,  tending  to  shift  clutch  or  spool;  to  ftirther 
insure  this  locking,  yokes  are  attached  to  the  cranks  and  passed  over 
the  top  of  the  rear  portion  of  the  forked  levers,  compelling  their  down- 
ward movement  in  unison  with  that  of  the  cranks;  a  farther  advantage 
of  the  use  of  these  yokes  lies  in  the  fact  that  it  will  be  impossible  to 
rotate  the  rod  and  shift  it  endwise  should  any  accidental  obstruction 
prevent  the  safe  locking  of  either  lock. 

Motion  is  imparted  to  tl^  shaft  lying  in  the  main  bed  from  the  live 
spindle  by  tbe  spur-gear  on  the  step,  and  some  intermediate  spur-gears, 
all  of  winch  also  form  part  of  the  tool-carriage  feed-tram;  this  last 
bevel-gear  has  formed  on  it  a  spur-gear,  and  keyed  to  the  hub  of  the 
last  spur-gear  is  a  spur-gear  of  half  the  diameter  of  the  other;  these 
two  spur-gears  are  in  engagement  with  a  pair  mounted  on  a  shaft  below 
and  to  the  left  in  such  manner  that  one  or  the  other  can  be  connectetl 
to  the  shaft  by  a  spline,  or  both  disconnected,  imparting  to  t^e  shaft 
two  different  speeds^  one  four  times  as  fast  as  the  other,  or  pennitting 
the  shaft  to  remain  idle  while  the  gears  simply  rotate  around  it. 

Permanently  keyecf  to  this  shaft  is  a  cone  of  four  gears,  which  drives 
a  cone  of  four  similar  gears  mounted  on  the  end  of  the  long  spUned 
feed-rod  extending  the  length  of  the  main  bed;  these  last  gears  are  alsi» 
so  arranged  that  any  one  of  them  can  be  at  will  locked  to  the  shaft,  im- 
parting to  it  its  rotative  si>eed,  giving  eight  different  feeds  to  the  boring 
bar. 

The  device  employed  to  engage  any  one  of  a  nest  of  gears  is  shown 
on  Plate  No.  5.  It  must  be  arranged  so  as  to  prevent  possible  engage- 
ment of  two  gears  simultaneously.  The  projecting  portion  of  the 
si)line-rod  is  provided  with  rack-teeth;  the  teeth  to  be  engaged  by  a 
pinion  for  the  easier  movement  of  the  rod  in  changuig  the  feed. 

BREECH  AND  MUZZLE  BACK  RESTS. 

The  breecTirreat — The  breech-rest  consists  of  a  housing  in  two  partes 
base  and  top,  and  the  chuck-ring,  also  made  in  two  parts  for  convtMi- 
ience  in  placing  or  removing  the  gun.  It  is  bolted  to  T-slots  in  the  IhmI 
by  l^-inch  bolts  in  the  desired  position,  and  can  be  move<l  along  by 
hand  by  ai)plying  a  racliet- wrench  to  the  squared  end  of  a  short,  hori- 
zontal, transverse  shaft  journaled  in  the  base  of  the  rest  and  termi- 
nating in  a  miter-gear  engaging  a  similar  gear  at  the  upx>er  end  of  a 
'short  vertical  shaft  that  carries  a  pinion  engaging  a  rack  secured  to  the 
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firont  shear  and  extendlBg  the  entire  length  of  the  bed  traversed  by 
the  back-rests.  The  npper  part  of  the  housing  is  bolted  to  the  bahe 
by  means  of  two  IJ-inch  eyebolts  hinged  in  the  latter.  The  chuck- 
ring  is  made  in  halvefity  that  are  bolted  together  by  four  eyebolts,  all 
hinged  in  the  lower  h£u£  The  ring  is  flanged  on  both  sides,  and  the 
portion  between  the  flanges  turned  to  journal  in  the  housing.  Six 
slides  in  the  front  ring-iiange  are  provided,  to  which  the  jaws  are  fitted 
and  adjusted  by  square-ended  screws  1^  inches  diameter,  journaled  at 
the  periphery  of  the  flange  and  engaging  half  nuts  in  the  jaws,  which 
latter  are  flrmly  bolted  to  the  ring  by  four  l^ihch  studs  for  each  jaw, 
set  into  the  ring,  and  passing  through*  slots  at  the  sides  of  the  jaws. 
Each  jaw  carries  a  2}-inch  screw  terminating  in  a  squared  outer  end; 
these  screws  take  the  bite  on  the  breech  of  the  gun. 

The  muzzle-rest — ^The  muzzle-rest  is  mounted  on  the  rear  portion  of 
the  bed  and  bolted  to  the  T-slots  in  the  shears  by  l^-inch  bolts.  It  is 
moved  along  the  bed  by  a  pinion  engaging  the  rack  in  the  same  manner 
as  the  breech-rest. 

Automatic  releases  or  breaking-pins. — Automatic  releases  (of  approved 
designs)  or  breaking-pins  must  be  provided  in  the  carriage  driving-feed 
(for  turning  and  screw-cutting) — preferably  on  one  of  the  first  driving- 
gears  of  carriage — of  all  machines  of  classes  1  and  2 ;  also  in  the  boriiip:- 
bar  feeds  (fast  and  slow),  and  in  the  driving  bearing  of  boring  bar  of  all 
machines  of  Class  Ir,  to  permit  free  rotation  of  bar  with  face-plate  iii 
case  of  iiccldent. 

TURNING  AND  BORING  LATHE. 

General  dimensions. 

Speed  of  main  connter,  166  and  202  R.  P.  M. 

R.  P.  M.  of  inain  spindle  from  0.25  to  10—20  speeds. 

Cones,  5  steps  of  20.5.  26.46,  32.43,  38J21,  and  44.0  for  8-inch  belt. 

Cone-pinion,  9.2&-incn  face,  29  teeth, 

Cone-qnin  pinion,  4.75-incn  face,  29  teeth, 

Cone-spindle  gear,  5.5-inch  face,  77  teeth. 

Cone-quill  gear,  5.5-inoh  face,  77  teeth. 

Back-gear  spindle-gear,  4.5-inch  face,  77  teeth. 

Back-gear  qulU-gear,  4.5-inch  face,  77  teeth, 

Back-gear  qoiU-pinion,  6-inch  face,  29  teeth, 

Back-gear  spindle-pinion,  6-inch  face,  29  teeth,  ^ 

Face-plate  pinion,  7.5-inch  face,  14  toeth, )  1-inc  i  dinmctral  pitch. 

Face-plate  gear,  &-inoh  face,  85  teeth,        )  3.14-iuch  circumferential  pitch. 

Main  spindle  front  bearing,  20  inches  diameter  by  24  inches  long. 

Main  spindle  back  bearing,  16  inches  diameter  by  24  inches  long. 

Cone-spindle  front  bearing,  6  inches  diameter  by  12  inches  long. 

Cone-spindle  back  bearing,  4.5  inches  diameter  by  12  inches  long. 

Back-gear  spindle  front  bearing,  5.5  inches  diameter  by  12  iuchos  long. 

Back-gear  spindle  back  bearing,  6.5  inches  diameter  by  14  inches  long. 

Face-plate,  8  feet  diameter. 

Vertical  height  from  top  of  shear  to  center,  4  feet. 

Range  of  tool-carriage  on  bed,  power  and  hand,  24  feet. 

Travel  of  main  longitudinal  slide,  power  and  hand,  15  feet  7^  inches. 

Travel  of  main  lower  cross-slide^  power  and  hand,  2  feet  3  inclies. 

Travel  of  second  longitudinal  shde,  power  and  hand,  3  feet. 

Travel  of  upper  cross-slide,  1  foot  9  inches. 

Travel  of  upper  auxiliary  cross-slides,  each  9  inches. 

Free  swivelmg  motion  of  main  longitudinal  slide,  each  side  of  0  to  2i  degrees. 

Free  swiveling  motion  of  second  longitudinal  slide,  each  side  of  90  degrers. 

Power-feed  per  revolution  of  gun  from  .02  to  .24  inch. 

Iiead  per  inch  of  threads  to  be  cut,  0.25,  0.3.  0.4,  0.5,  0.6,  0.7,  0.75,  0.8,  0.9, 

inrli,  1.25,  1.50,  1.75,  2,  2.25.  2.50, 2.75,  and  3  inches. 
Boring- bar,  45  feet  8  inches  long,  7.5  inches  diameter,  4  inches  clear  hole. 
Boring-bar  travel^  40  feet. 


1.75-inch  diametral  pitch. 
1.795-inch  circumferential  pitch. 
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Boring-bar  feedS;  per  revolution  of  gun,  0.008,  0.012, 0.017,  0.024,  0.031, 0.045, 0.064, 

and  0.093  inch. 
Boring-bar  feeds,  per  hour  at  60  revolutions  of  gun,  0.5,  0.72  inch,  1.03y  1.49, 1.97, 

2.71,  3.86,  and  5.58  inches. 
Boring-bar  rapid  traverse  forward,  28  F.  P.  M. 
Boring-bar  rapid  traverse  backward,  56  F.  P.  M. 
Boring-bar  rapid  traverse  pulleys  on  machine,  24  inches' 

diameter, 
Boring-bar  rapid  traverse  pulleys  on  counter,  18  and  36 

inches  diameter,  ^ 

Boring^bar  rapid  traverse  counter,  448  R.  P.  M. 

Headstock  bed  section 8  feet  5  inches  x  5  feet. 

Tool-carriage  bed  section,  two  at  25  feet  6  inches 45  x  8  feet. 

Boring-bar  carriage  bed  section,  one  at  24  feet  and  one 

at  27  feet 51  x  5  feet. 


►  belt  8  inches  wide. 


I 


I 


Total 104  feet  5  inches. 

Maximum  diameter  taken  in  by  face-plate  chuck,  50  inches. 
Minimum  diameter  taken  in  by  face-plate  chuck,  10  inches. 
Maximum  diameter  taken  in  by  breech-rest,  48  inches. 
Minimum  diameter  taken  in  by  breech-rest,  30  inches. 
Maximum  diameter  taken  in  by  muzzle-rest,  26.5  inches. 
MinimnTn  diameter  taken  in  by  muzzle-rest,  12  inches. 

Class  4. 
One  {!)  Threading  a/nd  Slotting  Machine  far  Quns  of  8  to  12  inch  Caliber. 

(Plates  24  to  27,  inclusive.) 

This  machine  consists  of— 

1.  Bed  and  supports. 

2.  Threading  and  slotting  driving  mechanism. 

3.  A  breech  back-rest  or  rotating  chuck  with  block-threading  tool-slide. 

4.  A  muzzle  back-rest. 

5.  Threading-counter. 

6.  Slotting-oounter. 

ABRAKGEMENT  FOR  THREADING  THE  BREECH, 

(As  shown  on  general  plan  of  machine.) 

The  gan  is  supported  in  two  rests,  one  at  the  chase  and  the  other  at 
the  breech;  both  are  bolted  to  the  bed.  The  gun  will  be  centered  by 
rotating  the  breech-rest  chuck,  and  with  it  the  gun,  either  by  power 
or  hand,  while  testing  its  alignment. 

A  former-screw,  of  the  same  pitch  as  the  thread  to  be  cut  in  the 
breech  of  the  gun,  is  then  attached  to  the  tool-bar  that  carries  the 
threading  tool,  causing  the  latter  to  be  fed  .forward,  while  it  receives 
rotation  from  the  threading  counter,  three  different  speeds  being  pro- 
vided. 

The  length  of  travel  of  the  threading  bar  is  automatically  governed 
by  tappet  and  dogs,  previously  set  by  the  operator;  the  gun,  of  course, 
remains  stationary  during  the  entire  operation. 

ARRANGEMENT   FOR  SLOTTING  THE  BREECH. 

The  guide-screw  is  replaced  by  a  rod  connecting  the  tool-bar  previ- 
ously used  to  carry  the  threading  tool,  but  now  provided  with  a  slotting 
tool,  to  a  crank-disk,  at  such  a  distance  from  the  center  of  the  latter  as 
is  necessary  for  the  required  stroke;  the  mechanism  conveying  oontiuu- 
ous  rotating  motion  to  the  tool-bar  from  the  threading  counter  is  thrown 
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ont  of  operation,  while  the  slotting-counter  imparts  rotation  to  the 
crank-disk.  An  adjustable  intermittent  feed  rotation  is  ^ven  the  tool- 
bar,  speed  of  stroke  is  coiMtanty  and  same  for  cut  a/nd  return. 

ARRANGEMENT  FOB  THREADING  BREECHBLOCKS. 

A  steady  ring  is  centrally  secured  in  the  breech-rest,  providing  a  sup- 
port for  the  outer  end  of  the  arbor  which  carries  the  breechblock,  that 
is  secured  to  the  tool-bar  of  the  machine.  A  tool-rest  attached  to  the 
bed  and  breech-rest  carries  a  compound  sUde,  to  which  a  threading  tool 
is  attached,  the  latter  to  be  Ted  up  to  its  work  in  much  the  same  manner 
as  is  the  case  in  an  ordinary  lathe;  the  block,  itself  rotating,  is  fed  for- 
ward at  the  rate  of  the  required  piteh,  in  unison  with  the  motions  im- 
parted to  the  tool-bar,  and  in  precisely  the  same  manner  as  was  the  case 
when  the  machine  was  rigged  up  for  threading  the  breech  in  the  gun. 

▲RBANGSBCSNT  FOR  SLOTTING  THE  BLOCK. 

This  threading  tool  carried  by  the  tool-rest  on  the  breech-rest  is  re- 
placed by  one  suitable  for  slotting^  and  the  block  fed  past  it  and  intermit- 
tently rotated  for  the  feed,  receiving  these  motions  in  the  way  described 
in  using  the  machine  for  slotting  the  breech  in  the  gun. 

TUB  BED  AND  SUPPORTS. 

The  bed  is  comx>osed  of  two  sections  having  T-slots  extending  to  the 
forward  e^  of  housing.  The  second  section  carries  the  threading  and 
slotting  housing  and  conforms  in  shape  to  the  base  of  the  latter.  Both 
sections  have  horizontal  transverse  openings  in  their  planed-joint  faces, 
into  which  keys  for  preserving  their  alignment  are  fitted;  they  are 
drawn  together  by  means  of  heavy  links  and  wedges  terminating  in 
Bcrew-ends  passing  through  the  side  of  the  beds  and  provided  with 
nuts  lAowii^g  ready  access.  Transoms  or  girts  connect  the  shears  at 
intervals  of  about  7  feet  and  project  a  short  distance  from  the  sides  of 
the  bed  for  the  reception  of  l^inch  anchor-bolte  and  1-inch  leveling 
screws.  Bolted  to  the  top  of  each  foundation  pier  is  a  cast-iron  plate 
on  which  the  transom  rests  directly  and  to  which  it  is  bolted  by  l^-inch 
bolts. 

THREADING  AND  SLOTTING  DRIVING  MECHANISM. 

The  largest  x>ortion  of  the  mechanism  connected  with  the  threading 
and  slotting  operations  is  contained  in  a  single  housing  or  frame  mounted 
at  the  hes^  end  of  the  bed.  A  horizontal  transverse  shaft  mounted 
near  the  working  end  of  the  housing  carries  a  three-step  friction  cone 
and  single  pulley  on  opposite  sides  of  the  usual  spool  employed  for 
engaging  one  or  the  other  of  the  rim-frictions  of  approved  design,  coup- 
ling them  to  the  shaft.  A  worm  on  this  sliaft  is  in  engagement  with  a 
worm  gear  mounted  on  and  spUned  to  the  hollow  steel  tool- bar,  which 
is  free  to  slide  through  it.  The  front  end  of  this  bar  has  a  taper  socket 
for  the  reception  of  this  shank  of  the  arbor,  supported  at  its  outer  end 
in  a  steady-ring  set  into  the  bore  of  the  gun. 

A  former  screw,  having  the  same  lead  as  the  thread  to  be  cut,  is  fas- 
tened in  a  stud,  sliding  in  a  slot  extending  half  way  across  the  face  of 
a  horizontal  disk,  mounted  on  a  vertical  shaft  journaled  in  the  rear  end 
of  the  housing;  the  stud  and  disk  serve  in  this  case  merely  to  hold  and 
acyust  the  ond  of  the  guide-screw,  being  actively  employed  only  in  the 
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slotting  operations.  As  used  at  present,  the  disk  is  turned  to  a  pa<?i- 
tion  in  wliich  the  slot  across  the  face  points  away  from  the  tool,  the 
stud  in  the  slot  being  carried  to  such  position  as  required  by  the  start- 
ing point  of  the  tli^ead  in  the  gun  or  on  the  breechblock,  the  disk 
meanwhile  being  securely  locked  to  the  housing  of  the  macmne.  The 
former-screw  passes  through  former-nut  secured  to  the  rear  end  of  the 
tool-bar  by  keys  passing  through  both  and  at  each  side,  and  held  by 
nuts  at  their  ends.  A  former  screw  and  nut  must  be  provided  for  each 
of  the  three  pitches  to  be  cut.  They  must  be  very  accurately  made  and 
have  a  closely  and  uniform  working  fit  throughout. 

Former  screws  and  nuts  must  be  provided  for  pitches  of  0.7  and  0.96 
inch  right-hand  thread  and  for  1.17  inches  right  and  left  hand  thread, 
these  screws  and  nuts  to  conform  in  all  details  to  those  in  applicati(»u 
with  the  machines  of  the  same  type  in  the  possession  of  the  Department 
now.  A  vertical  lever  projects  out  of  the  top  of  the  housing  near  the  left- 
hand  front  corner,  within  convenient  reach  of  the  operator  normally  sta- 
tioned there;  this  lever  is  pivoted  and  is  connected  at  its  lower  extrem- 
ity by  means  of  a  rod  to  a  horizontal  bell  crank,  transferring  motion  to 
a  vertical  lever  pivoted  near  the  base  of  the  housing,  directly  under- 
neath the  center  of  the  spool  employed  to  set  the  friction  in  the  driving 
cone  for  cutting  or  pulley  for  reversing.  Attached  to  the  first  arm  of 
the  bell  crank  is  a  shipper  rod  that  passes  along  the  top  of  the  housing 
in  front  of  and  parallel  to  the  former  screw,  sliding  through  bearings 
formed  on  the  upper  surface  of  the  housing;  dogs  that  can  be  set  on 
this  rod  at  points  required  by  the  stroke,  one  on  each  side  of  the  former 
nut,  are  struck  by  a  collar  provided  on  the  nut  for  the  pur^i^e,  disen- 
gaging the  frictions  at  the  completion  of  each  stroke.  ^  slot  the 
breech,  the  threading  tool  is  taken  off  its  spindle  and  replaced  by  one 
suitable  for  slotting.  The  spool  setting  out,  the  friction  is  brought  to  the 
central  or  nonoperative  position,  leaving  the  worm  shaft  free  to  receive 
intermittent  rotation  for  feed.  At  the  rear  end  of  the  housing  a  hori- 
zontal shaft  is  joumaled,  carrying  a  tight  and  a  loose  pulley,  which  are 
driven  from  an  overhead  counter.  The  tight  pulley  is  keyed  on  a 
sleeve  running  loose  on  the  shaft.  To  this  sleeve  is  fixed  a  spur  gear 
driving  another  below  it  on  a  short  horizontal  shaft,  and  the  outer  end 
of  which  is  another  spur  gear  driving  one  keyed  to  the  outer  end  of  tlie 
shaft  carrying  the  pulleys.  This  shaft  carries  a  bevel  pinion  that  drive:* 
a  bevel  gear  formed  on  the  under  side  of  a  horizontal  disk,  which  is  in 
turn  mounted  on  the  upper  end  of  a  vertical  shaft  joumaled  in  the 
housing;  this  disk  is  slotted  from  the  center  to  the  periphery,  and  a 
stud  set  to  any  position  from  the  center  by  means  of  a  screw  termi- 
nating in  a  squared  end  projecting  from  the  periphery,  and  this  stud  is 
pivoted  to  the  rear  end  of  a  rod  connecting  the  crank  disk  and  toolbar. 
The  forward  end  of  this  rod  is  free  to  swivel  on  a  pin  secured  in  a  short 
trunk  bearing  that  rests  against  a  bronze  ring  interposed  between  it 
and  the  rear  end  of  the  tool  bar,  while  the  rear  flange  of  an  external 
bushing  keeps  this  trunk  up  to  the  bar  on  the  return  stroke;  the  con- 
necting rod  takes  the  place  of  the  former  screw,  and  the  external  bush- 
ing that  of  the  former  nut  used  in  threading,  the  bushing  being  secured 
to  the  bar  in  the  same  manner  and  by  the  same  keys  employed  with 
the  former  nut. 

A  disk  having  a  cam-slot  in  its  upper  face  is  keyed  to  the  vertical 
crank-shaft,  and  the  cam-slot  engaged  by  a  roll  on  one  leg  of  a  bell- 
crank,  which  gives  one  pull  for  every  stroke  of  the  bar  to  a  feed-rod  ex- 
tending along  the  front  side  of  the  housing,  and  connected  at  its  for- 
ward end  to  a  nut  set  in  any  desired  position  on  the  fa^e  of  a  slotted 
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disk  by  means  of  a  screw  terminating  in  a  knurled  handle;  this  disk  is 
loosely  mounted  on  the  front  end  of  the  worm-shaft,  and  is  given  partial 
revolution  for  the  feed  through  the  medium  of  right  and  left  pawl  in  the 
disk,  that  can  be  thrown  into  engagement  with  the  double-acting  ratchet 
keyed  to  the  end  of  the  worm-sh^t.  To  prevent  possible  interference 
of  this  feed  with  the  worm-shaft  when  the  latter  is  continuously  rotated 
in  threading  (by  accidental  engagement  of  ratchet  and  pawl),  the  feed- 
nut  should  be  carried  to  the  center.  The  lever  for  shifting  the  slotting- 
belt  projects  from  the  front  side  of  the  housing  conveniently  for  the 
operator,  and  is  fastened  to  a  rock-shaft  extending  back  in  the  housing, 
and  terminating  in  a  lever  engaging  the  belt-sMpper  rod  by  a  fork. 
The  shipping  lever  is  locked  by  means  of  a  knurled  handle  located  at  the 
front  end  of  the  housing,  which  engages  by  a  screw  a  yoke  passing  over 
the  lever  and  holding  the  same  in  the  desired  position.  The  lower  end 
of  the  vertical  crank-shaft  is  stepped  on  a  pair  of  disks,*one  steel  and 
one  bronze,  resting  on  the  end  of  an  adjusting  screw.  A  miter-gear 
above  the  step  bearing  on  the  crank-shafb  drives  through  its  mate  a 
longitudinal  horizont^  shaft  joumaled  in  the  base  of  the  housing  and 
extending  forward.  The  miter  on  this  last  shaft  is  keyed,  but  free  to 
8lide  out  of  mesh  with  its  mate,  this  being  accomplished  by  a  forked 
lever  engaging  a  groove  in  the  hub  of  the  wheel,  pivoted  in  the  hous- 
ing and  extending  through  it;  an  ordinary  spoon  and  pin  latch  is  made 
use  of  to  lock  this  lever.  Keyed  to  the  front  of  the  shaft  is  a  spur- 
gear  engaging  another  keyed  to  a  horizontal  shaft  journaled  in  the  bed, 
along  a  sjdine  on  which  a  spur-gear  conveying  motion  to  one  joumaled 
in  the  base  of  the  breech-rest  is  free  to  move  with  the  latter. 

The  breech-rest  and  the  tool-rest — ^The  breech-rest  consists  of  a  housing 
in  two  parts,  base  and  top,  and  the  shank-ring,  also  made  in  two  parts 
for  convenience  in  placing  or  removing  the  gun.  It  is  bolted  to  T-slots 
in  the  bed  by  l^inch  bolts  in  the  desired  x>osition,  and  can  be  moved 
along  by  hand  by  applying  a  ratchet- wrench  to  the  squared  end  of  a 
short,  horizontal,  transverse  shaft  journaled  in  the  base  of  the  rest  and 
terminating  in  a  miter-gear  engaging  a  similar  gear  at  the  upper  end  of 
a  short  vertical  shaft  that  carries  a  pinion  engaging  a  rack  secured  to 
the  front  shear  and  extending  the  entire  length  of  the  bed  traversed  by 
the  back-rests.  The  upper  part  of  the  housing  is  bolted  to  the  base  by 
means  of  two  l^inch  eyebolts  hinged  in  the  latter.  The  chuck-ring  is 
made  in  halves  that  are  bolted  together  by  four  eyebolts,  all  hinged  in 
the  lower  half.  The  ring  is  flanged  on  both  sides,  and  the  portions  be- 
tween the  flanges  turned  to  journal  in  the  housing,  a  segmental  gear 
being  bolted  to  its  central  part,  which  is  engaged  by  the  pinion  jour- 
naled in  the  base,  thus  allowing  the  chuck  to  be  rotated  by  power  or 
band,  as  may  be  desired.  If  power  is  to  be  employed,  it  is  derived  from 
the  pulleys  driving  the  slotting  mechanism,  in  which  case  the  crank  end 
of  the  connecting-rod  must  be  set  over  the  center  of  the  crank-disk;  if 
the  ring  is  to  be  rotated  by  hand,  a  wrench  is  applied  to  the  squared 
end  of  the  horizontal  shaft,  joumaled  in  the  housing  containing  the 
slotting  and  threading  mecnanism.  Slides  in  the  ring-flanges  are  pro- 
vided, six  in  each  flange,  to  which  the  jaws  are  fitted  and  adjusted  by 
square-ended  screws,  IJ  inches  diameter,  joumaled  at  the  periphery  of 
the  flanges  and  engaging  half  nuts  in  the  jaws,  which  latter  are  firmly 
bolted  to  the  ring  by  four  IJ-inch  studs  for  each  jaw,  set  into  the  ring, 
and  passing  through  slots  at  the  sides  of  the  jaws.  Each  jaw  carries 
a  2J-inch  screw  terminating  in  a  squared  outer  ^nd;  these  screws  take 
the  bite  on  the  breech  of  the  gun.  A  compound  slide  for  the  block- 
threading  and  slotting  tool  is  located  on  a  rest  bolted  to  the  base  of  the 
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breecb-rest  at  the  working  sMe  and  to  the  bed.  The  tool  is  laid  in  a 
shallow  2^-Jnch  wide  slot  in  the  snrface  of  the  bar  and  secured  in  the 
usual  manner  by  two  clamp-bars  and  four  1^-inch  studs.  When  not  in 
use  for  threading  and  slotting  blocks,  the  upper  half  of  the  tooLrest 
with  compound  slides  is  to  be  removed  to  clear  the  breech  of  the  gun. 

The  muzzle-rest — ^The  muzzle-rest  is  mounted  on  the  rear  portion  of 
the  bed  and  bolted  to  the  T-slots  in  the  shears  by  l^inch  bolts.  It  is 
moved  along  the  bed  by  pinion  engaging  the  rack  in  the  same  manner 
as  the  breech-rest,  the  transverse  shaft  driving  the  pinion  extending 
entirely  through  the  base  and  terminating  in  a  square  at  each  end.  It 
is  otherwise  constructed  similarly  to  the  breech-rest,  but  provided  with 
six  jaws  only,  all  located  on  the  same  flange  of  the  jaw-ring;«the  mechan- 
ism rotating  the  ring  by  hand  or  power  is  omitted. 

The  threading  counter, — ^The  threading  counter  carries  a  cone  similar 
to  that  on  the  machine,  a  return  driving  pulley,  and  tight  and  loose 
pulleys  for  open  and  crossed  belts,  driven  from  the  line-shaft,  and  con- 
venient mechanism  for  shifting  the  belt. 

The  slotting  counter. — ^The  slotting  counter  has  a  pulley  for  the  belt 
leading  to  the  machine,  and  tight  and  loose  pulleys  driven  from  the 
line-shaft,  with  convenient  mechanism  for  shifting  the  belt. 

GENERAL  DIMENSIONS,  ETC.  , 

Cutting  R.  p.  M.  tool-bar,  2.38,  3.4i,  and  4.96. 
Ketnm  B.  P.  M.  tool-bar,  4.96. 
Maximum  travel  of  tool-bar  threading,  26  inches. 
Threading  counter,  R.  F.  M.,  203. 

Threading  cone,  18,  22,  and  26  inches  diameter,  )  o  |««i.  -u^ix 
Threading  retom-pulley,  18  inches.  J  o-mcn  oeii. 

Slotting  bar,  maximum  travel,  26  inches. 
Rate  of  bar,  maximum  travel,  16  F.  P.  M. 
Slotting  counter,  65  R.  P.  M. 

Slotting  pulleys  on  machine,  30  inches  diameter, )  41  «nch  belt. 
Slotting  pulleys  on  counter,  20  inches  diameter,     J  *¥-"*«**  »>©*•• 
Slotting  feed  per  stroke,  maximum,  =0.135-inch. 
Slotting  feed  per  stroke,  minimum,  0.007-inch. 
Vertical  height  from  top  of  shears  to  center,  48  inches. 
Capacity  of  breech-rest,  30  to  48  inches  diameter. 
Capacity  of  muzzle-rest,  12  to  26.6  inches. 
Length  of  bed,  38  feet  10  inches. 
Depth  of  bed,  20  inches. 
Diameter  of  tool-bar,  8.5  inches. 
Diameter  of  former-screws.  5  inches. 
Pitches  of  former-screws,  0.7,  0.96,  and  1.17  inches. 
Diameter  of  arbor  passing  through  steady-rin^,  4  inches. 

Slotting  connecting  rod  of  elliptical  cross-section,  Tnn.-rifniini  and  winimfim  axis, 
respectively,  4  and  2  inches.  ' 

Class  6. 
speoipigations. 

For  two  (2)jacTcet  lathes  for  turning  and  loring  toorJc  of  16  feet  length 

and  15  tons  weight 

This  lathe  is  to  swing  not  less  than  60  inches  over  the  iirays  and  48 
inches  over  the  carriage,  and  to  take  work  weighing  15  tons  between 
centers.  It  must  be  provided  with  a  boring  arrangement  for  boring 
lengths  of  16  feet,  and  the  distance  between  centers  of  live-spindle  and 
boring-bar  should  be  not  less  than  19  feet. 

Driving  cone. — To  have  5  steps  for  not  less  than  i^inch  belt;  diameter 
of  steps  approximately  from  15  to  26  inches. 


EEPOBT  OF  THE  CHIEF  OF  ORDNANCE.         457 

Cone. — ^To  be  strongly  back-geared,  giving  16  changes  of  speed  by 
means  of  triple  gearing  to  face  plate.  Means  to  be  provided  for  making 
tliese  changes' very  qnickly  and  easily.  Face-plate  gear  and  pinion  to 
have  not  less  than  l|-inch  pitch  and  4^-inch  face,  and  to  have  with  this 
pitch  approximately  120  and  20  teeth,  respectively.  Gone  to  be  geared 
to  face-plate  in  ratio  of  not  less  than  20'  to  1  for  fast  train  and  in  ratio 
of  not  less  than  70  to  1  for  slow  train. 

Spindle. — ^To  be  made  of  close-grained  cast-iron,  having  not  less  25 
per  centum  of  cold-blast  charcoal-iron  in  its  composition.  Front  spindle- 
bearing  to  be  not  less  than  10  inches  diameter  by  12  inches  long.  Back 
spindle-bearing  to  be  not  less  than  7  inches  diameter  by  10  inches  long. 
Length  of  spindle  in  bearings  to  be  not  less  than  54  inches.  Spindle  to 
be  provided  with  a  flange  to  which  face-plate  is  bolted,  and  fitted  with 
steel  bush  in  front  end  to  receive  center. 

Spindle-bearing. — ^To  be  made  in  halves  and  capped.  To  have  heavy 
flanges  on  the  ends  and  made  of  hard,  close-grained  cast-iron,  the 
same  as  specified  for  spindle.  The  back  end  of  spindle  to  be  provided 
with  a  thrast-bearing  of  ample  surface,  well  provided  with  antifriction 
washers  and  arranged  to  hold  a  sufficient  quantity  of  lubricating  oil. 

Faee-plate. — ^To  be  bolted  to  spindle.  To  be  not  less  than  60  inches 
in  diameter,  provided  with  slots  for  clamping  work,  and  with  four 
adjustable  steel  jaws  of  large  proportions,  arranged  to  be  set  up  by 
strong,  screws  from  the  back.  Chuck-jaws  to  ts^e  in  work  ranging 
from  20  to  42  inches  in  diameter.  They  are  to  be  hardened,  with  faces 
V'Shaped  or  grooved,  to  insure  a  satisfactory  grip  on  the  work.  The 
&ce-plate  gear  is  to  be  a  separate  casting  bolted  to  the  face-plate. 

Centers. — ^To  be  of  first-class  quality  of  tool-steel,  not  less  than  3  inches 
in  diameter,  hardened,  and  pointed  to  inclose  an  angle  of  60  degrees. 

Turning  and  screw-cutting  feeds. — ^AU  feeds  to  be  automatic,  positive, 
and  driven  by  change-gears  from  the  headstock.  Headstock  to  be  pro- 
vided with  reversing-gear  for  reversing  direction  of  screw-cutting  and 
turning  feeds.  The  thread  on  lead-screw  to  be  used  only  for  screw- 
cutting,  and  the  lead-screw  nut  and  feed-gearing  in  carriage-apron  to 
be  so  arranged  that  screw-cutting  and  turning  feeds  can  not  be  thrown 
into  gear  at  the  same  time.  Tuniing-feeds  to  range  from  -^  inch  for 
the  finest  to  |  inch  for  the  coarsest.  Change-gears  for  screw-cutting 
to  be  provide  for  changing  pitches  by  ^  inch  and  |  inch,  and  for  cut- 
ting screw-threads  ranging  from  ^  inch  and  ^V  ^^^^  ^^^  ^^e  finest  to  1 
inch  for  the  coarsest- 

Baring-feed. — ^To  be  automatic,  positive,  and  driven  by  gearing  from 
the  headstock.  At  least  eight  changes  io  be  provided,,  ranging  from 
^hf  to  1%  ^^  P^  revolution  of  face-plate. 

Material  for  gearing. — ^All  pinions  of  less  than  30  teeth  to  be  made 
of  sound  steel  casting  or  forging.  All  other  gears  to  be  of  strong, 
close-grained  cast-iron,  containing  25  per  centum  of  charcoal-iron,  jijl 
gearing  throughout  to  have  teeth  accurately  cut. 

Lead-screw. — ^To  be  of  steel,  at  least  3  inches  in  diameter  and  ^inch 
pitch,  fitted  with  a  bronze  nut  not  less  than  10  inches  in  length. 

Feed-rack  for  carriage-feed  to  be  of  steel,  not  less  than  2|-inch  feu^ 
and  f-inch  pitch. 

Apron-gears  and  bearings  to  be  strongly  proportioned  and  accessible 
for  oiling. 

Carriage. — ^To  be  arranged  to  turn  work  of  16  feet  length  supported 
on  face-plate  at  one  end  and  in  steady-rest  on  the  other  end.  To  have 
hearings  on  bed  not  less  than  68  inches  long,  and  fitted  on  very  broad 
vees.    To  have  hand  movement  by  gearing  connected  with  feed-rack  on 
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bed.  To  be  provided  with  one  heavy  compound-rest,  having  base  not 
less  than  20  inches  wide  by  26  inches  long,  and  fitted  tQ  cross-slide  of 
carriage.  To  be.  provided  with  longitudinal  feed  on  bed,  cross-feed  for 
compound-rest,  and  feed  to  the  upper  tool-slide — all  automatic^  operated 
by  gearing,  splined  screws,  and  rods. 

Bed. — ^To  be  not  less  than  48  inches  wide  and  18  inches  deep,  and 
fitted  with  ways  for  head  and  tail  stocks,  carriage,  and  boring-carriage. 
Bed  must  be  well  extended  to  the  front,  so  that  the  line  of  strain  when 
turning  the  full  diameter  of  swing  will  fall  inside  the  front  way  thereof. 
Cross-girts  in  bed  to  be  of  strong  section  and  spaced  about  24  inches 
between  centers. 

TailstooJc. — There  is  only  one  tailstock  required  for  both  lathes  of 
this  class  which  must  have  a  true  fit  on  the  ways  of  either  lathe.  Bear- 
ing on  bed  to  be  not  less  than  38  inches  long  by  34  inches  wide.  Tail- 
stock  to  be  provided  with  convenient  set-over,  and  held  down  by  at 
least  four  strong  bolts.  It  is  also  to  be  provided  with  means  for  mov- 
ing it  easily  along  the  bed  by  hand,  either  by  gearing  into  the  rack  on 
b^  or  by  mounting  on  rollers  running  on  the  bed. 

Tail-spindle  to  be  of  steel  not  less  than  6J  inches  diameter,  and  pro- 
vided'with  center  same  as  specified  for  headstock  spindle. 

Steady-rest — ^Each  lathe  is  to  be  provided  with  a  heavy  steady-rest 
of  approved  design,  fitted  with  five  forged-steel  jaws,  whose  inner  ends 
are  provided  with  concave  brass  caps.  Steady-rest  must  be  provideii 
with  opening  to  take  in  diameters  ranging  from  20  to  42  inches.  This 
may  be  accomplished  by  fitting  an  internal  ring  ink)  steady-rest  and 
providing  a  set  of  extra-long  chuck-jaws.  The  steady-rest  must  be 
made  in  halves,  the  top  to  be  provided  with  a  strong  eye-bolt  for  lifting 
it  off.  The  inner  bore  for  the  reception  of  reducing  rings  must  be  made 
in  place. 

Taper  attachment — ^For  turning  tapers  a  strong  and  substantial  taper 
attachment  is  to  be  provided.  This  attachment  is  to  be  adjustable  to 
any  position  sdong  the  bed  of  lathe  to  suit  the  position  of  carriage,  and 
must  be  of  length  sufficient  to  allow  of  turning  tapers  8  feet  long  at  one 
setting. 

Boring  apparatus. — Consists  in  the  main  of  a  boring-bar  and  its  car- 
riage. Boring  carriage  to  be  easily  movable  on  bed  by  power,  and  to 
be  brought  up  to  face-plate  as  closely  as  possible.  It  must  have  ample 
length  to  bore  16  feet,  allowing  a  distance  of  3  feet  between  work  and 
front  end  of  boring-bar  for  the  boring-head,  etc. 

Power  for  all  operations,  as  slow  (for  boring)  and  fast  feed  for  adjust- 
ing and  withdrawing  bar  in  both  directions  must  l^e  conveyed  from 
headstock,  as  belt-jiower  can  not  be  applied  at  the  rear  end  of  latha 
The  boring-bar  is  to  be  made  hollow,  of  hard  cast  iron,  as  specified  for 
headstock  spindle.  It  is  to  have  a  diameter  of  11 J  inches,  metal  to  be  1^ 
inches  thick.  It  is  to  be  supported  in  three  bearings,  one  at  front  end, 
one  forming  a  middle  support  with  drag-hook,  and  one  at  the  rear  end, 
and  containing  the  feed-nut.  The  boring  feed-screw  to  be  below  the 
boring-bar,  and  to  have  a  diameter  of  4  inches  with  pitoh  of  thread  2 
inches  double. 

Shifters  to  regulate  operations  of  boring-bar  to  be  conveniently  located 
at  front  end  of  boring-bar  carriage,  and  to  be  so  arranged  that  no  two 
operations  can  be  engaged  at  the  same  time.  Provisions  to  be  made 
to  throw  a  jet  of  oil  in  front  of  tool  during  boring ;  oil-tube  for  this  pur- 
pose to  pass  through  the  interior  of  bar.  Front  end  of  boring-bar  to  be 
provided  with  a  taper-hole  (taper  1  in  20)  and  a  flat  key-hole  for  secur- 
ing the  boring-head  to  the  bar.    A  center-head  or  bushing  to  be  pro- 
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vided  to  fit  to  front  end  of  boring-bar,  and  to  have  a  steel  center  of 
same  description  as  specified  for  headstock  spindle. 

All  necessary  countershafts,  pulleys,  wrenches,  and  other  equip- 
ments to  complete  lathe  ready  for  running  must  be  furnished  by  the 
contractor. 

All  speeds  to  be  arranged  for  steel  only,  viz:  12  to  20  feet  per 
minute.  Face-plate  speeds  to  include  i,  |,  1, 1^,  1^,  2^  2^,  3,  3^,  and  4 
revolutions  per  minute. 

Material  and  workmanship  must  be  first  class  throughout.  All 
shafts  and  feed-screws  must  be  of  steel,  and  all  bolts  of  steel  or  refined 
iron.    All  nuts  frequently  used  must  be  casehardened. 

Automatic  releases  or  breaking-pins  must  be  provided  in  the  car- 
riage and  boring-bar  feeds. 


Appendix  3  3. 


SPECIFICATIONS  FOB  MACHINE  TOOLS  REQUIRED  FOR  THE  EOnV' 
MENT  OF  SOUTH  WING  OF  ARMY  GUN  FACTORY  AT  WATERVLllI 
ARSENAL,  WEST  TROY,  N.  Y. 

SPBOIFIOATIONS  FOB  MACHINE  TOOLS. 

ThefoUowing  specifications  comprisea  series  of  machine  tools  required 
for  the  equipment  of  the  sonth  wing  of  Army  Onn  Factory  at  the 
Watervliet  Arsenal,  West  Troy,  K  T. 

The  machine  tools  are  divided  into  classes  as  follows: 

Class  A.  72-inch  lathe  for  turning  and  horing  hoops. 

Class  B.  GO-inch  lathes  for  turning  and  boring  hoops. 

Class  C.  48-inoh  lathes  for  turning  and  boring  hoops. 

Class  D.  Cylinder  boring  machines  for  boring  A  and  6  hoops. 

Class  £.  Cylinder  boring  machines  for  boring  C  hoops. 

Class  F.  72-inch  yertical  turning  and  boring  miU,  ertra  heavy,  for  hoops. 

Class  G.  S6-inch  lathes. 

Class  H.  90-inch  lathes. 

Class  I.  22-inch  lathes. 

Class  J.  16-inch  lathes. 

Class  K.  26-inch  slotter. 

Class  L.  12-inch  slotter. 

Class  M.  38  and  44  inch  planers. 

Class  Ml .  72-inch  planer. 

Class  N.  26-inch  shaping  machines. 

Class  O.  18-inoh  shaping  machines. 

Class  P.  Uniyersal  radi^  drilling  machine. 

Class  R.  Vertical  drills;  24  and  dS  inches. 

Class  Ri.  Vertical  drill,  50-inch. 

Class  S.  Horizontal  boring  and  drilling  machine. 

Class  T.  Vertical  millinja^  machine,  heavy. 

Class  U.  Universal  milling  machine.  Brown  &  Sharpens. 

Class  U|.  Vertical  milling  machine,  JBrown  &  Sharpens. 

Class  V.  Universal  milling  machines,  heavy,  Fedriok  &  Ayer's. 

Class  W.  Profiling  machine. 

Class  X.  Drill-gnnding  machine,  Seller's. 

Class  Y.  Emery-wheel  grinder. 

Class  Z.  Screw  machine. 

GENERAL  SPEOIFIOATIONS  FOB  CLASSES  A  TO  Z,  INCLUSIVE. 

Bids  will  be  considered  for  each  class  separately.  Bidders  to  ra«ike 
two  bids:  one  for  the  machine  tools,  delivered  f.  o.  b.,  Watervliet  Arse- 
nal, West  Troy,  N.  Y.,  and  the  other  bid  for  delivery  and  erection  in 
place,  ready  for  operation  in  the  new  gnn  factory  at  the  said  arsenal. 
Ko  belting  is  to  be  famished.  Bidders  will  fiimish  complete  and  ex- 
haustive descriptions  of  their  machines,  accompanied  by  scale  drawings, 
showing  clearly  all  principal  dimensions,  and  bids  not  accompanied  by 
such  drawings  will  not  be  considered.  If  desired,  such  drawings  will 
be  treated  as  confidential  and  returned  to  the  bidder.    Photographs 
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may  a<3Compaiiy  such  drawings,  but  pliotographs  or  cuts  of  machiues 
only  can  not  be  considered  sufficient  to  permit  the  merits  of  the  tools  to 
be  determined.  Exception  as  to  drawings  will  be  made  for  such  Jbools 
as  are  designated  by  the  name  of  the  manufacturer  in  specifications. 
Approximate  weight  of  machines  will  be  stateci. 

Bidders  will  state  time  of  delivery. 

For  any  delay  in  the  completion  of  the  machines  beyond  the  date 
specified  in  the  contract  there  will  be  deducted,  in  the  discretion  of  the 
Ghief  of  Ordnance,  from  the  contract  price  the  sum  of  twenty  dollars 
($20)  for  each  and  every  day  (excepting  Sundays)  after  said  date,  until 
the  completion  of  th^  contract. 

Bids  will  be  considered  only  for  machine  tools  manufactured  in  the 
United  States. 

Contract  will  also  provide  that  if  any  doubts  or  disputes  arise  as  to 
the  meaning  of  anything  in  it  or  any  of  the  papers  attetched  to  it  and 
forming  paH  thereof,  the  matter  shall  be  at  once  referred  to  the  Chief 
of  Ordnance,  United  States  Army,  for  determination,  and  the  contractor 
shall  abide  ms  decision.  If,  however,  the  contractor  shall  feel  aggrieved 
at  any  decision  of  the  Chief  of  Ordnance,  he  shall  have  tiie  right  to  sub- 
mit the  same  to  the  Secretary  of  War,  and  his  decision  shall  be  final. 

KoTE. — ^If  any  reliable  manufacturer  or  bidder  can  show  to  the  satis- 
faction of  the  Department  that  the  machines  upon  which  he  bids  are 
equal  or  superior  to  similar  machines  covered  by  these  specifications, 
though  differing  therefrom  in  particulars  which  may  be  deemed  unessen- 
tial or  immaterial  as  regards  fitness  for  the  performance  of  the  particular 
work  for  which  the  said  machines  are  intended,  his  bid  will  be  received 
and  duly  considered  in  making  the  awards. 

Class  A. 

Specifioations  for  one  {1)  72-inGh  lathe  for  boring  and  tmning  hoops. 

The  lathe  is  to  swing  72  inches  over  the  ways  and  not  less  than  48 
inches  over  the  carriage.    Distance  between  centers  to  be  15  feet. 

Driving  cone  to  have  five  steps  for  5-inch  belt,  ranging  approximately 
from  15  to  27  inches  diameter. 

Lathe  to  be  triple  geared,  giving  fifteen  changes  of  speed. 

No  pinion  to  have  less  than  22  teeth,  and  back  gear  to  be  double  and 
about  of  the  following  proportions : 

^■ffif^f,«na, !  «■'■«>'  vi^  ^i"«-  ^ '" '™"- 

Pitch  of  gears  to  be  not  less  than  given  in  this  schedule. 

Back  gear  to  be  so  arranged  on  shaft  as  to  be  made  movable  by 
screw  along  the  shaft  and  clamped  in  position. 

Cone  sh^  to  be  geared  into  face  plate  about  as  follows : 

Face-plate  gear,  120  teeth,  1^-inch  pitch,  5-inch  face. 

Face-plate  pinion  to  be  of  steel,  20  teeth,  1  J-inch  pitch,  5-inch  face. 

AU  pinions  of  less  than  30  teeth'must  be  made  of  sound  steel  casting 
or  forging:  all  other  ^ear  of  strong,  close-grained  cast  iron,  having  2j 
I>6r  cent  ox  cold-blilst  iron.    All  gearing  must  be  accurately  cut. 
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Diameter  of  cone  and  ratio  of  gearing  may  vary  from  the^above,  but 
power  should  remain  same. 

Main  driving  spindle. — ^To  be  of  hard,  close-grained  cast  iron,  with 
front  bearing  11  to  12  inches  in  diameter  by  16  inches  long;  back  bear- 
ing 7  to  8  inches  diameter  by  12  inches  long;  mixtures  to  contain  25 
per  cent  of  cold-blast  iron. 

Sx)indle  to  be  fitted  with  steel  bush  in  the  front  end  to  take  the  cen- 
ter, and  with  flange  to  bolt  to  face  plate.  Length  of  spindle  in  bearing 
to  be  about  4  feet  9  inches. 

Face  plate. — ^To  be  furnished  with  slots  for  clamping  work,  and  fitt€«l 
with  four  steel  chuck  jaws,  set  up  by  strong  scr^s,  so  arranged  as  to 
clamp  from  the  outside  or  the  inside  of  hoops.  Chuck  jaws  most  be 
finished  to  one  diameter  in  place,  to  have  diamond  x>oint  pattern  face, 
and  to  be  hardened.  Face-plate  gear  to  be  made  a  separate  casting  and 
bolted  to  face  plate.  Spindle  bearings  to  be  made  in  halves  and  capped, 
to  have  strong  flanges  on  the  ends,  and  to  be  made  of  close-grained  hard 
iron,  as  specified  for  spindle. 

Centers.^-To  be  made  of  steel,  hardened,  and  at  least  3^  iaches  in 
diameter,  with  points  made  to  inclose  an  angle  of  60  degrees. 

Feeds. — ^All  feeds  to  be  arranged  for  steel.  Feeds  to  be  positive, 
driven  by  compound  gearing,  and  ranging  from  -^  inch  for  the  fine^st 
to  about  f  inch  for  the  coarsest.  Eeversing  gear  for  feed  to  be  placed 
at  the  end  of  the  headstock  or  in  the  carriage,  and  change  gears  for 
screw-cutting  are  to  be  provided  to  cut  threads  varying  by  J  inch  and 
^  inch,  and  for  the  finest  pitches  of  -3^  and  -j^-  inch  and  coarsest  of  1 
inch.  Three  changes  of  feed  to  be  provided  in  headstock  by  clutch  pin 
gears. 

Lead  screw. — To.  be  of  steel,  4  inches  in  diameter,  J-inch  pitch,  and 
splined  to  drive  rack  feed  for  turning.  Lead  screw  nut  must  surround 
the  screw  entirely,  and  be  operated  by  a  cam,  and  not  less  than  10 
inches  long.   JSTut  to  be  made  of  bronze. 

Feed  rack  ^r  carriage  feed  to  be  not  less  than  3-inch  face  and  l|-inch 
pitch.    To  be  of  steel. 

Apron  gears  must  be  easily  accessible  for  oiling. 

Carriage. — To  be  at  least  6  feet  long,  and  fitted  to  ways  on  the  front 
and  back  of  bed,  and  also  bearing  on  the  inner  way  used  for  the  tail- 
stock  guide.    Fitted  with  one  heavy  compound  rest. 

Compound  rest. — ^To  have  base  not  less  than  20  inches  wide  by  3<) 
inches  long.  To  be  provided  with  powerful  cross  feed,  enabling  re^^t 
to  feed  across  entire  width  of  face  plate.  Upper  slide  of  compound  rest 
to  be  provided  with  hand  and  power  feed. 

Wing  rest. — ^To  be  placed  on  front  wing  of  carriage  for  turning  work 
the  full  swing  of  lathe. 

Bed. — ^To  be  not  less  than  5  feet  4  inches  in  width  over  the  top.  To 
be  fitted  with  three  large  ways,  two  for  the  carriage  and  the  third  one 
to  guide  head  and  tail  stocks. 

Bed  must  be  so  extended  to  the  front  that  the  line  of  strain  when 
turning  the  full  diameter  of  swing  wiU  fall  inside  the  front  way  of  bed. 
Cross  girts  to  be  box-girder  form  and  not  over  28  inches  between  cen- 
ters.   Depth  of  bed  to  be  not  less  than  24  inches. 

Tailstock. — ^To  have  bearing  on  bed  not  less  than  38  inches  long  by 
42  inches  wide.  Tailstock  top  to  be  arranged  with  convenient  set-over, 
and  held  down  by  four  strong  bolts,  and  in  addition  to  have  stron;: 
pawl  dropping  into  ratchet  on  bed,  giving  a  positive  resistance  to  thrust. 
Tailstock  spindle  to  be  of  steel  forging  6J  inches  diameter.  Top  of 
tailstock  to  be  capped  or  otherwise  arrang^  that  tail  spindle  caa  be 
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remoYed  and  boring  bar  put  in  its  place.  Tailstock  to  be  provided 
with  four  rollers  arranged  to  lift  tailstock  slightly  off  the  bed  and  en- 
able its  easy  and  rapid  rooying  on  the  bed. 

Steady  rest — ^To  hold  the  outer  ends  of  hoops  while  being  bored,  a 
strong  steady  rest,  of  approved  design^  must  be  provided.  Best  to 
have  removable  top  and  fitted  with  five  steel  jaws,  adjustable  by  screws 
from  behind,  and  faced  with  brass  icings  on  the  inner  ends.  Section 
of  jaws  to  be  not  less  than  5  by  2J  inches.  Three  jaws  to  be  placed 
in  lower  half  of  rest  and  two  in  upper  hal£  Jaws  to  be  accurately  fit- 
ted to  rest,  and  to  be  adjustable  for  diameters  from  48  to  40  inches. 
Inner  diameter  of  rest  to  be  bored  out  in  place  for  the  reception  of  re- 
ducing rings.  Steady  rest  to  have  bearing  on  bed  not  less  than  18 
inches  long. 

The  material  and  workmanship  must  be  first  class  throughout.  All 
gearing  must  be  accurately  cut.  All  shafts  and  feed  screws  to  be  of 
steel,  and  all  bolts  of  steel  or  refijned  iron,  and  all  nuts  frequently  used 
shall  be  casehardened. 

AU  necessary  countershafts,  puUeys,  wrenches,  and  other  appliances 
to  complete  lathe  ready  for  operation  must  be  furnished. 

Spe€Kl  of  countersha^  to  be  such  as  to  give  catting  speeds  of  from  12 
to  20  feet  i>er  minute. 

Taper  attaxihment, — ^To  turn  the  taper  on  the  outside  of  hoops,  a  taper 
attachment  of  extra  strength  and  great  accuracy  must  be  provided. 
This  attachment  must  give  tapers  up  to  1  inch  to  the  foot  in  the  diam- 
eter of  the  piece  turned,  and  must  be  adjustable  on  the  bed,  and  of 
length  to  turn  a  continuous  taper  7  feet  long. 

HOOP-BOBIKG  ATTACHMBNTS. 

A  hoop-boring  arrangement  of  the  following  general  description  is  to 
be  furnished  with  the  lathe,  and  detailed  drawings  of  it  are  to  be  sub- 
mitted by  the  bidder. 

Boring  tar  in  taiUtock, — The  top  of  tailstock  must  be  made  remov- 
able, to  be  replaced  by  boring-bar  bearing  bolted  to  top  of  tailstock  base. 
The  boring  bar  to  bore  hoops  ranging  from  32  to  40  inches  internal  di- 
ameter and  of  a  greatest  length  of  6  feet  8  iitches. 

Boring  bar. — ^To  be  of  sound  steel  forging,  not  less  than  8  inches  in 
diameter,  to  extend  through  the  hoop  into  a  steadying  bush  bolted  to 
the  front  of  face  plate.  Boring  bar  to  be  provided  with  suitable  mech- 
anism for  quicUy  withdrawing  from  the  work.  Boring  bar  to  be  accu- 
rately fitted  to  its  bearing  in  the  tailstock  base,  the  bearing  to  be  ar- 
ranged to  olamp  the  bar. 

Boring  head, — ^A  traveling  boring  head,  fitted  to  the  bar,  to  be  pro- 
vided and  fitted  with  rings  of  suitable  sizes  to  bore  diameters  ranging 
from  32  to  40  inches.  Boring  head  to  be  provided  with  feed  nut  en- 
gaging with  feed  screw  placed  in  the  bar. 

Feed  to  boring  head, — ^The  feed  to  boring  head  to  be  driven  by  suitable 
mechanism,  receiving  motion  from  feed  gearing  in  headstock  and  trans- 
mitting same  to  fe^  screw  in  boring  bar.  Bange  of  feed  to  be  the 
same  arf  for  carriage  feeds,  viz^  -j^s-inch  for  the  finest  to  J-inch  for  the 
coarsest. 

Steady  bush. — ^The  steadying  bush  in  the  face  plate  to  be  bolted  to  front 
of  same;  to  be  fitted  into  grooved  recess  of  it,  and  to  be  readily  reiiiov- 
;ihlo;  to  be  fitted  with  a  bronze  lining,  the  bearing  in  bush  to  be  equal 
to  the  diameter  of  bar  and  not  less  than  8  inches  long. 
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Class  B. 
Specifications  for  three  [3)  SO-vnch  lathes  for  turning  and  boring  hoops. 

The  lathe  is  to  swing  60  inches  over  the  ways  and  48  inches  ovex  the 
carriage.  One  lathe  is  to  take  15  feet  and  two  are  to  take  12  feet 
between  centers. 

Driving  cone. — ^To  have  five  steps  for  4^-inch  belt,  diameter  of  small- 
est step  to  be  not  less  than  15  inches.  Lathe  to  be  triple  geared,  giving 
15  changes  of  speed. 

Bach  gear.-r-^o  be  double,  of  approximately  the  following  propor- 
tions: 

Pitch  of  gears  to  be  not  less  than  given  in  this  schedule.  Back  gears 
to  be  movable  by  screw  along  their  shaft  and  clamped  in  position. 

Face-plate  gear  to  have  about  120  teeth,  IJ-inch  pitch,  4J-inch  iGaM^; 
face-plate  pinion  to  be  of  forged  steel. 

Diameter  of  cone  and  ratio  of  gearing  may  vary  firom  the  above,  bnt 
power  should  be  same. 

Spindle. — To  be  made  of  close-grained  hard  cast-iron,  containing  at 
least  25  per  cent  of  cold-blast  iron.  Front  bearing  10  inches  diameter  by 
14  inches  long,  back  bearing  7  inches  diameter  by  10  inches  long.  Spin- 
dle to  be  driven  into  face  plate  and  provided  with  steel  bush  for  center. 
Length  of  spindle  ia  beaorings  to  be  not  less  than  54  inches. 

Spindle  bearings. — ^To  be  made  in  halves  and  capped.  To  have  heavy 
flanges  on  the  ends,  and  made  of  hard  close-grained  cast-iron,  same  as 
specified  for  spindle. 

Face  plate. — ^To  be  driven  on  and  bolted  to  the  spindle.  To  be  60 
inches  diameter.  To  have  slots  for  clamping  work,  and  provided  with 
four  adjustable  steel  jaws  of  large  proportions,  arranged  to  be  set  up  by 
set  screws  from  the  back.  Ohuck  jaws  to  be  arranged  to  be  used  either 
on  the  inner  or  outer  side  of  hoops.  They  are  to  be  turned  to  one  diam- 
eter in  place  and  hardened,  and  to  have  diamond  pattern  face.  Face- 
plate gear  to  be  made  a  separate  casting  and  bolted  to  face-plate. 

Centers. — To  be  made  of  steel,  3  inches  diameter,  hardened,  and  pointed 
to  inclose  an  angle  of  60  degrees. 

Feeds. — ^To  be  positive,  driven  by  compound  gearing  from  headstock. 
Feed  gears  to  give  range  of  feed  from  ^  inch  for  the  finest  to  ^inch  for 
the  coarsest.  Three  changes  of  feed  to  be  provided  in  headstock  by 
clutch-pin  gears. 

Change  gears  for  screw-cutting  must  be  provided  for  changing  pitches 
by  V(f  and  |  inch,  and  for  cutting  screw  threads  rangiag  from  ^  to  V^ 
inch  for  the  finest  to  1  inch  for  the  coarsest. 

Material  for  gearing. — ^All  pinions  of  less  than  30  teeth  to  be  made  of 
sound  steel  casting  or  forging.  All  other  gears  to  be  of  close-grained 
cast-iron,  containing  25  per  cent  of  cold-blast  iron.  AM  gearing  tkrough- 
out  to  be  accurately  cut. 

Lead  screws. — ^To  be  of  steel  3  inches  diameter  and  } inch  pitch;  to  be 
fitted  with  lead-screw  nut,  operated  by  cam,  and  not  less  than  9  inches 
long,  and  to  be  made  of  bronze. 
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Feed  rack  for  carriage  feed  to  be  not  less  than  3*  inches  face  and  f 
inch  pitch.    To  be  of  steel. 

Apron  gears  and  bearings  for  same  must  be  easily  accessible  for  oil- 
ing, and  apron  arranged  with  reversing  gear  for  the  carriage  feed,  and 
mechanism  mnst  be  provided  for  preventing  rack  feed  and  lead-screw 
nut  from  being  thrown  into  gear  at  the  same  time. 

Carriage. — ^To  be  not  less  tiian  5  feet  long,  and  fitted  to  ways  in  the 
front  and  back  of  bed,  and  bearing  on  the  inner  way  nsed  for  the  tall- 
stock  goide*    Carriage  to  be  fitted  with  one  heavy  compound  tool  rest. 

Compound  rest — ^To  have  base  not  less  than  18  inches  wide  by  24 
inches  long.  To  be  provided  with  power  cross  feed  for  heavy  work. 
Power  feed  to  be  provided  for  the  upper  slide  of  rest. 

Wing  rest, — ^To  be  placed  on  front  wing  of  carriage,  for  turning  work 
the  fiill  swing  of  lathe. 

Bed. — ^To  1^  not  less  that  48  inches  wide  and  fitted  with  three  ways, 
two  for  the  carriage  and  one  to  guide  the  tailstock.  Bed  must  be  well 
extended  to  the  front  to  give  support  to  the  carriage,  so  that  the  line 
of  strain^  when  turning  the  full  diameter  of  swing,  will  faU  inside  the 
front  way  of  bed.  Cross  girts  must  be  of  box-girder  form  and  24  inches 
between  centers.    Depth  of  bed  to  be  not  less  than  20  inches. 

Tailstoek. — ^To  have  a  bearing  on  the  bed  40  inches  long  by  about  32 
inches  wide.  Tailstock  to  be  provided  with  convenient  set-over  and 
held  down  by  four  strong  bolts.  In  addition,  tailstock  base  is  to  be 
provided  with  a  strong  pawL  dropping  into  ratchet  in  bed,  giving  a  pos- 
itive resistance  to  thrast.  Tail  spindle  to  be  of  steel,  6^  inches  diame- 
ter. Top  of  tailstock  to  be  capped,  or  otherwfbe  arranged  so  that  tail 
spindle  can  be  removed  and  boring  bar  put  in  its  place.  Tailstock  to 
be  provided  with  four  rollers,  arranged  to  lift  tailstock  slightly  off  the 
bed  and  enable  easy  and  rapid  movement  along  the  bed. 

Steady  rest. — ^To  hold  the  outer  ends  of  hoops  while  being  bored,  a 
strong  steady  rest,  of  approved  design,  must  be  provided.  Best  to  have 
removable  top  and  to  be  fitted  with  five  steel  jaws,  adjustable  by  screws, 
and  faced  with  brass  facings  on  the  inner  ends.  Section  of  jaws  to  be 
not  less  flian  4^  by  2^  inches.  Three  jaws  are  to  be  placed  in  the  lower 
half  and  twain  the  upper  half  of  steady  rest,  and  accurately  fitted  in 
their  pockets.  Steady  rest  bearing  on  bed  to  be  not  less  than  15  inches 
long,  and  opening  in  rest  to  take  in  40  inches,  and  to  be  bored  out  in 
position  for  the  reception  of  reducing  rings.  Jaws  to  be  adjustable  for 
diameters  from  40  to  34  inches. 

AU  necessary  countershafts,  pulleys,  wrenches,  and  other  equipments 
to  complete  lathe  ready  for  running  must  be  furnished. 

Gountershafts'  speed  to  be  arranged  for  a  cutting  speed  of  from  12  to 
20  feet  per  minute. 

The  material  and  workmanship  of  these  lathes  must  be  first  class 
throughout.  All  shafts  and  feed  screws  must  be  of  steel,  and  aU  bolts  of 
steel  or  refined  iron.    All  nuts  frequently  used  must  be  casehardened. 

Taper  attaohment — ^To  turn  the  taper  on  the  outside  of  hoops  a  taper 
attachment  of  extra  strength  and  great  accuracy  must  be  provided. 
This  attachment  must  give  a  range  of  tapers  fit)m  0  to  1  inch  to  the 
foot  in  tiie  diameter  of  piece  turned,  and  must  be  adjustable  along 
the  bedy  and  of  length  sufficient  to  turn  a  continuous  taper  7  feet  long. 

HOOP-BORINa  ATTACHMENTS. 

A  hoop-boring  arrangement  of  the  following  general  description  is  to 
be  fiimished  with  each  lath^,  and  detailed  drawings  of  it  are  to  be 
submitted  by  the  bidder. 

WAB  91— VOL  in 30 


466         EEPOET  OF  THE  CHIEF  OF  ORDNANCE. 

Boring  bar  in  tailstocJc. — ^The  top  of  tailstock  most  be  made  lemoT- 
able,  to  be  replaced  by  boring-bar  bearing  bolted  to  top  of  tailstock 
base.  The  boring  bar  to  bore  hoops  ranging  from  26  to  36  inches  in- 
ternal diameter,  and  haying  a  greatest  length  of  6  feet  8  inches. 

Boring  bar. — ^To  be  of  sound  steel  forging,  not  less  than  8  inches 
diameter,  to  extend  through  the  hoop  into  a  steadying  bush  bolted  to 
the  front  of  face  plate.  Boring  bar  to  be  provided  with  suitable  mech- 
anism  for  quickly  withdrawing  it  from  the  work.  Boring  bar  to  be 
accurately  fitted  to  its  bearing  in  the  tailstock  base,  the  bearing  to  be 
arranged  to  clamp  the  bar. 

Boring  head. — ^A  traveling  boring  head,  fitted  to  the  bar,  to  be  pro- 
vided, and  fitted  with  rings  of  suitable  sizes  to  bore  diameters  ranging 
from  26  to  36  inches.  Boring  head  to  be  provided  with  feed  and  en- 
gaging with  feed  screw  plac^  in  the  bar. 

Feed  to  boring  head. — ^The  feed  to  boring  head  to  be  driven  by  a  suit- 
able mechanism,  receiving  motion  &om  feed  gearing  in  headstock  and 
transmitting  same  to  feed  screw  in  boring  bar.  Bange  of  feed  to  l>o 
the  same  as  for  carriage  feeds,  viz :  from  ^  inch  for  the  finest  to  ^  inch 
for  the  coarsest. 

Steadying  btish. — ^The  steadying  bush  in  face  plate  to  be  bolted  to  front 
of  same,  to  be  fitted  into  a  grooved  recess  in  it,  and  to  be  readily  re- 
movable; to  be  fitted  with  a  bronze  lining.  The  bearing  in  bush  to  be 
about  equal  to  diameter  of  bar  and  not  less  than  8  inches  long. 

Class  C. 

0 

Specifications  for  three  {3)  4d-inch  lathes  for  boring  and  turning  hoop9. 

The  lathe  is  to  swing  48  inches  over  the  ways  and  36  inches  over  tbe 
carriage,  and  to  take  12  feet  between  centers. 

Driving  cone. — ^To  have  six  steps  for  4^inch  belt,  diameter  of  smallc^^t 
step  to  be  not  less  than  8  inches. 

Cone  to  be  strongly  back  geared,  with  pinion  on  cone  shaft  driving 
into  gear  on  face  plate,  giving  12  changes  of  speed. 

Ba4)1c  gear. — ^To  be  about  the  following  proportions  : 

Cone  pinion,  26  teeth,  ^-inch  pitch.  3-inch  face. 

Back  gear,  90  teeth,  f  inch  pitch,  3-inch  face, 

Back-ge^^r  pinion,  20  teeth,  1-inch  pitch.  4-inch  face. 

Cone-spur  gear,  70  teeth,  1-inch  pitch,  4-inch  face. 

Face-plate  gear,  100  teeth,  l|-inch  pitch,  5-inch  face. 

Face-plate  pinion,  17  teeth,  l|-inch  pitch,  6-inch  face. 

Diameter  of  cone  and  ratio  of  gearing  may  vary  from  above^  but 
power  should  be  same. 

Spindle. — ^To  be  of  forged  steel,  containing  at  least  0.6  per  cent  of 
carbon,  with  clean  surfaces  in  bearings.  Front  bearing  to  be  not  less 
than  8  inches  in  diameter  by  10  inches  loDg.  Pack  bearing  6  inchi^ 
diameter  by  8  inches  long.  Spindle  to  drive  into  face  plate  and  to  be 
provided  with  flange  to  bolt  to  same.  Length  of  spindle  in  bearing:^ 
to  be  not  less  than  48  inches. 

Face  plate. — To  have  48  inches  diameter,  to  be  provided  with  Blot-* 
for  clamping  work,  and  fitted  with  four  steel  chuck  jaws,  set  up  by 
strong  screws,  so  arranged  as  to  chuck  from  the  inside  or  outside  of 
hoops.  Chuck  jaws  must  be  finished  to  one  diameter  in  place  and 
hardened  and  to  have  diamond  pattern  face.  Face-plate  gear  to  Ik; 
made  a  separate  casting,  and  bolted  to  face  plate. 

Spindle  bearings. — To  be  made  of  hard  composition  metal  contaiuing 
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85  per  cent  copper  and  16  per  cent  tin.  To  be  pi:ovided  with  strong 
flanges  on  the  ends,  made  in  halves  and  capped.  Bearings  must  be 
carefully  scraped  to  fit  spindle. 

Centers. — ^To  be  of  tool  steel,  3  inches  diameter,  hardened,  with  points 
made  to  inclose  an  angle  of  60  degrees. 

Feeds. — ^To  be  suitable  for  steel.  All  feeds  to  be  positive,  driven  by 
compound  gearing,  and  ranging  from  ^  inch  for  the  finest  to  |  inch  for 
the  coarsest!  Beversing  gear  for  the  feed  to  be  placed  in  the  carriage, 
and  change  gears  for  screw  cutting  to  be  provided  to  cut  screw  threes 
varying  by  i  and  ^  inch,  and  for  finest  pitches  of  ^  and  i^  inch  to 
the  coarsest  of  1  inch.  Three  changes  of  feed  to  be  provided  in  head- 
stock  by  clutch  pin  gears. 

Material  for  gearing. — ^All  driving  pinions  having  less  than  30  teeth 
to  be  made  of  sound  steel  castings  or  forgings,  and  ^1  other  gears  to  be 
made  of  strong  close-grained  cast  iron,  having  at  least  25  per  cent  of 
cold  blast  iron^    All  gearing  of  any  kind  to  be  accurately  cut. 

Lead  screw.— To  be  of  steel,  3  inches  diameter,  ^-inch  pitch,  and 
splined  to  drive  rack  feed  for  turning.  Lead-screw  nut  to  be  operated 
by  cam,  to  be  not  less  than  8  inches  long,  and  to  be  of  bronze. 

Feed  rack  for  carriage  feed. — ^To  be  not  less  than  24-inch  face  and  J-inch 
pitch,  and  to  be  made  of  steel. 

Apron  gears  and  bearings  for  same  must  be  easily  accessible  for  oil- 
ing, and  mechanism  must  be  provided  preventing  rack  feed  and  lead- 
screw  nut  from  being  thrown  into  gear  at  the  same  time. 

Carriage. — ^To  be  60  inches  long,  and  fitted  to  ways  on  the  front  and 
back  of  bed,  and  bearing  on  the  inner  way  used  for  the  tailstock  guide. 
Carriage  to  be  fitted  with  one  heavy  compound  rest.  , 

Compound  rest. — ^To  have  base  not  less  than  15  inches  wide  by  22  inches 
long.  To  be  provided  with  powerful  cross  feed  designed  for  heavy  work. 
Upper  slide  of  compound  rest  to  be  provided  with  power  feed. 

Wing  rest. — ^To  be  placed  on  front  wing  of  carriage  for  turning  work 
the  full  swing  of  lathe. 

Bed. — ^To  TO  not  less  than  42  inches  wide,*  to  be  fitted  with  four  ways, 
two  for  the  carriage  and  two  for  the  head  and  tail  stocks.  Bed  must 
be  well  extended  to  the  front  to  bring  Une  of  strain  inside  of  carriage 
way.  Cross  girts  to  be  of  box-girder  form,  24  inches  between  centers. 
Depth  of  bed  to  be  not  less  than  18  inches. 

TailstocJc. — ^To  have  bearing  on  bed  32  inches  long  by  28  inches  wide. 
Top  of  tailstock  to  be  provided  with  convenient  set-over,  and  held 
down  by  four  strong  bolts,  and  in  addition  tailstock  is  to  be  provided 
with  a  strong  pawl  dropping  into  ratchet  in  bed,  giving  a  positive  re- 
sistance to  tlmist. 

Tail  spindle  to'be  of  forged  steel,  5 J  inches  diameter. 

Top  of  tailstock  to  be  capped  or  otherwise  arranged  so  that  tail  spin- 
dle can  be  removed  and  boring  bar  put  into  its  place. 

Tailstock  to  be  provided  with  suitable  mechanism  for  moving  it  easily 
along  the  way. 

8Uady  rest — ^To  hold  the  outer  ends  of  hoops  while  being  bored,  a 
strong  steady  rest  of  approved  design  must  be  provided.  Best  to  have 
removable  top  and  to  be  fitted  with  five  steel  jaws,  adjustable  by  screws, 
and-  faced  with  brass  facings  on  the  inner  ends.  Section  of  jaws  to  be 
not  less  than  3^  by  2  inches.  Three  jaws  to  be  placed  ifa  the  lower  half 
of  rest  and  two  in  the  upper  half.  «faws  to  be  accurately  fitted  to  rest. 
Opening  of  rest  to  be  bored  in  place  on  the  lathe  for  the  reception  of  re- 
ducing rings.    Opening  to  take  36  inches  diameter  and  jaws  to  be  ad- 
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jastable  for  diameters  from  36  to  30  inches.  Steady  rest  to  have  a  bear* 
ing  on  bed  not  less  than  12  inches  long. 

A  reducing  ring  must  be  provided  and  an  extra  set  of  jaws  to  hold 
hoops  from  30  to  18  inches  in  diameter.  Steady  rest  to  have  a  beanii^,^ 
on  bed  not  less  than  12  inches  long. 

All  countershafts,  pulleys,  wrenches,  and  other  equipment  neoessarv 
to  complete  the  lathe  ready  for  operation  must  be  provided.  Si>eed  of 
coustershaft  to  be  suitable  for  a  cutting  speed  of  from  12  to  20  feet  per 
minute.  The  material  and  workmanship  must  be  first-class  throagbont. 
All  shafts  and  feed  screws  must  be  made  of  steel,  and  all  bolts  of  steel 
or  refined  iron.    All  nuts  frequently  used  to  be  casehardened. 

Taper  attachment. — ^To  turn  the  taper  on  the  outside  of  hoops  a  taper 
attachment  of  extra  strength  and  great  accuracy  must  be  provided. 
Attachment  must  give  tapers  ranging  from  0  to  1  indi  x>6r  foot  length. 
It  must  be  made  £uijustable  lengthwise  on  the  bed^  and  of  lengtii  suffi- 
cient to  turn  a  continuous  taper  6  feet  long. 

HOOP-BORINO  ATTACHMENTS. 

A  hoop-boring  arrangement  of  the  following  general  description  Ih  to 
be  furnished  with  each  lathe,  and  detailed  drawings  of  it  are  to  be  sub- 
mitted by  the  bidder. 

Boring  bar  in  tailstocJc, — ^The  top  of  tailstock  must  be  made  removable, 
to  be  replaced  by  boring  bar  bearing  bolted  to  top  of  tailstock  hnse. 
Tlie  boriDg  bar  is  to  bore  hoops  ranging  from  17  to  27J  inches  internal 
diameter,  and  having  a  greatest  length  of  63  inches. 

Boring  bar. — ^To  be  of  sound  steel  forging,  not  less  than  8  inches  in 
diameter,  to  extend  through  hoop  into  a  steadying  bush  bolted  to  th»* 
front  face  plate.  Boring  bar  te  be  provided  with  a  suitable  mechani;<ini 
for  quickly  withdrawing  it  from  the  work.  Boring  bar  to  be  accurately 
fitted  te  its  bearing  in  the  tailstock  base,  the  bearing  to  be  arranged  to 
clamp  the  bar. 

Boring  head. — ^A  traveling  boring  head,  fitted  to  the  bar,  to  be  pn> 
vided,  and  fitted  with  rings  of  suite>ble  sizes  te  bore  diameters  ranging 
from  17  to  27  J  inches.  Boring  head  to  bd  provided  with  feed  nut  en- 
gaging with  feed  screw  placed  in  the  bar. 

Feed  to  boring  head, — ^The  feed  to  boring  head  to  be  driven  by  suitable 
mechanism,  receiving  motion  from  feed  gearing  inheadstoek,  and  trans- 
mitting same  to  feed  screw  in  boring  bar.  Eange  of  feed  to  be  the  same 
as  for  carriage  feeds,  viz :  From  ^  inch  for  the  finest  to  J  inch  for  the 
coarsest. 

Steadying  bush.—Th^  steadying  bush  in  face  plate  to  be  bolted  to  front 
of  same,  to  be  fitted  into  a  grooved  recess  in  it,  and  tobe  readily  remov- 
able; to  be  fitted  with  a  bronze  lining,  the  bearing  in  bush  to  be  about 
equal  to  diameter  of  bar,  and  not  less  than  8  inches  long. 

Class  D. 

Specification  for  two  {2)  cylinder-boring  machines  for  12  inch  A  and  B 

hoops. 

These  machines  will  be  used  for  boring  hoops  ranging  in  diameter 
from  26  inches  to  40  inches  (internal)  and  in  length  fit)m  ^  to  80  inches: 
largest  outside  diameter  of  hoops,  48  inches.  Machine  to  consist  of 
bed,  upon  which  are  mounted  the  driving  head,  back  head,  and  car- 
riages. Distance  from  center  ox  boring  bar  to  top  of  carriage  to  be 
about  28  inches. 
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Driving  gear. — Boring  bar  to  be  driven  by  eitliei'  tangent  or  spur 
gearing,  transmitting  power  from  4-8tep  cone  for  5-inch  belt,  cone  steps 
ranging  from  about  IS  inches  to  26  inches  in  diameter.  Gone  to  be 
geared  to  bar  in  ratio  of  not  less  tha&  40  to  1. 

Diameter  of  cone  and  ratio  of  gearing  may  be  changed  froia  above, 
but  power  must  not  be  any  less. 

HeadatocJc. — ^To  be  bolted  to  top  of  bed;  to  be  about  30  inches  long, 
and  to  carry  on  its  outer  end  the  driving  gear.  Headstock  to  be  fitted 
with  sleeve  driving  the  bar  from  the  gearing.  Sleeve  to  run  in  com- 
position bearings  of  90  parts  copper  and  10  parts  tin.  Bearings  to  be 
in  halves,  not  less  than  10  laches  long  and  capped.  Driving  sleeve  and 
gearing  to  be  made  of  strong,  close-grained  iron,  containing  25  per  cent 
of  cold-blast  iron. 

Boring  bar. — ^To  be  of  open-hearth  steel;  to  be  10  inches  in  diameter, 
and  provided  with  two  splines  on  opposite  sides  IJ  inches  wide  by  \i 
inch  deep.  Driving  feathers  to  be  firmly  fastened  in  sleeve  which  drives 
bar,  and  to  be  not  less  than  10  inches  long. 

Back  head. — ^To  be  of  same  length  as  headstock;  to  be  fitted  to  and 
adjustable  on  the  bed  for  different  lengths  of  hoops.  Back  head  to  be 
provided  with*  cast-iron  sleeve,  flanged  at  each  end,  made  of  close- 
grained  iron,  and  feathered  to  bar  to  revolve  with  it.  Sleeve  to  run  in 
composition  bearings  composed  of  90  parts  of  copper  and  10  parts  of  tin. 
Bearings  to  be  in  halves  not  less  than  10  inches  long  and  capped.  Back 
head  to  be  in  perfect  alignment  with  driving  head. 

Feed. — ^To  be  by  ra6k  and  pinion,  operating  on  the  boring  bar.  Both 
to  be  of  steel,  f-inch  pitch,  3-inch  face.  Pinion  to  have  not  less  than  15 
teeth.  Feed  rack  to  be  attached  to  outer  end  of  bar  and  well  provided 
witii  antifriction  washers  to  take  up  thrust.  Four  changes  of  feed  to 
be  provided,  ranging  from  ^  inch  to  i  inch,  reversible  in  either  direc- 
tion. Bar  to  feed  6  feet  9  inches  at  one  setting,  and  feed  rack  to  be 
arrange  to  allow  bar  being  drawn  by  hand  across  the  opening  between 
the  two  heads.  Feed  mechanism  and  guide  for  feed  rack  to  be  attached 
to  back  head* 

Carriages* — ^To  be  two  in  number,  each  about  18  inches  long,  movable 
on  the  b^  and  provided  with  bolts  for  bolting  to  bed.  Bolts  to  be  easily 
a<?eessible  without  removing  back  rest.  Upper  surfaces  to  be  well  pro- 
vided with  slots  to  receive  two  steady  rests. 

Steady  rests. — ^To  be  two  in  number,  with  removable  top.    Lower  half  . 
to  be  arranged  to  bolt  to  carriage,  and  provided  with  two  adjustable 
bearings  for  holding  hoops,  ranging  from  32  to  48  inches  in  diameter. 
Steady-rest  top  to  clamp  to  hoops  and  bear  on  same  in  at  least  two  places. 

Sed. — ^To  be  approximately  14^  feet  long  by  38  inches  wide,  not  less 
than  16  inches  deep,  with  top  provided  with  T-slots  for  holding  carriages. 
Sides  of  bed  to  be  joined  by  double- webbed  girders,  about  24  inches  be- 
tween centers.  Top  and  bottom  flanges  to  be  not  less  than  6  inches 
wide,  and  metal  in  sides  1}  inches  thick. 

Boring  heads. — ^Boring  heads  to  be  clamped  to  bar,  and  to  be  provided 
with  driving  feathers  and  fitted  with  four  adjustable  tools  each;  must 
be  provided  to  bore  out  or  enlarge  the  following  rough  diameters,  viz, 
25^,  26^,  32^,  and  38^  inches.  Hubs  of  boring  heads  to  be  not  less  than 
13  inches  long. 

Facing  heads. — For  facing  ends  of  cylinders  two  facing  heads  must  be 
prbvided.  lliese  are  to  be  fitted  and  clamped  to  the  inner  end  of  the 
fileeves  revolving  in  the  driving  and  back  heads  and  surrounding  the 
boring  bar.  They  must  be  provided  with  acyustable  tools  and  must 
have  a  range  to  iaoe  from  a  maximum  diameter  of  48  inches  to  a  mini- 
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mum  diameter  of  24  inches.  Tool  holder  to  have  6  inches  travel  paral- 
lel to  axis  of  boring  bar.  Facing  heads  must  be  readily  removable  &om 
the  sleeves  carrying  them. 

WorJcmansliip  mid  materiah-^Toh^  first-class  throughout.  AH  shafts 
not  otherwise  specified  to  be  of  good  machinery  steel;  all  bolts  to  be  of 
steel  or  refined  iron;  all  nuts  frequently  used  to  be  casehardened. 

Countershafts,  pulleys,  hangers,  wrenches,  and  all  other  appliances 
to  complete  machine  ready  for  operation  to  be  famished  with  machine. 
Accuracy  of  machine  must  be  guaranteed, 

0 

Glass  E. 
Specifications  for  two  {2)  cylinder-boring  mcLchines  for  lJ24nch  C  hoops. 

These  machines  will  be  used  for  boring  hoops  ranging  in  internal  di- 
ameter from  16  to  22  inches,  and  in  length  from  40  to  80  inches;  largest 
outside  diameter  to  be  30  inches.  Machine  to  consist  of  bed  upon  which 
are  mounted  the  driving  head,  back  head,  and  carriage.  Distencefrom 
center  of  boring  bar  to  top  of  carriages  to  be  about  20  i^jches. 

Driving  gear, — ^Boring  bar  to  be  dnven  by  either  tangent  or  spur  gear- 
ing, transmitting  power  from  4-st'ep  cone,  for  3^inch  belt,  cone  steps 
ranging  from  about  20  to  14  inches  diameter,  and  geared  to  bar  in  ratio 
of  not  less  than  40  to  1. 

Diameter  of  cone  and  ratio  of  gearing  may  vaiy  from  above,  but  power 
must  be  the  same. 

deadstock. — ^To  be  bolted  to  top  of  bed;  to  be  about  24  inches  long 
and  carrying  on  its  outer  end  the  driving  gear.  Headstock  to  be  fitted 
with  sleeve  driving  the  bar  from  the  gear.  Sleeve  to  run  in  composi- 
tion bearings  of  90  parts  copper  and  10  parts  tin.  Bearings  to  be  in 
halves  not  less  than  10  inches  long  and  capped.  Driving  sleeve  and 
gearing  to  be  made  of  strong,  close-grained  iron,  containiiig  25  per  cent 
of  cold-blast  iron. 

Boring  bar. — ^To  be  of  open-hearth  steel.  To  be  7^  inches  in  diameter, 
and  provided  with  two  splines  on  opposite  sides  J-inch  wide  by  J-incL 
deep.  Driving  feathers  to  be  firmly  fastened  in  the  sleeve  which  drives 
bar,  and  to  be  not  less  than  8  inches  long. 

Back  head. — To  be  of  same  length  as  head  stock;  to  be  fitted  to  and 
adjustable  on  the  bed  for  different  lengths  of  hoops.  Back  head  to  be 
provided  with  cast-iron  sleeve,  flanged  ateach  end, made  of  clo8e-graine<i 
iron,  and  feathered  to  bar  to  revolve  with  it.  Sleeve  to  run  in  compt>- 
sition  bearings  composed  of  90  parts  of  copper  and  10  parts  of  tin.  B€»au* 
ings  to  be  in  halves  not  less  than  10  inches  long  and  capped.  Back  head 
to  be  in  perfect  ahgnment  with  driving  head. 

Feed, — To  be  by  rack  and  pinion,*  operating  on  the  boring  bar.  Fee<l 
rack  and  pinion  to  be  of  steel,  to  have  not  less  than  f -inch  pitch  and 
3-inch  face,  and  pinion  to  have  not  less  than  15  teeth.  Feed  rack  to  b«* 
attached  to  outer  end  of  bar  and  well  provided  with  anti-friction  wash 
ers  to  take  up  thrust.  Four  changes  of  feed  to  be  provided,  rangin*: 
from  4^0  inch  to  i  inch,  reversible  in  either  direction.  Bar  to  feed  6  feet 
9  inches  at  one  setting,  and  feed  rack  to  be  arranged  to  allow  bar  beinj: 
drawn  by  hand  across  the  opening  between  the  two  heads.  Feed  mech- 
anism and  guide  for  feed  rack  to  be  attached  to  back  head. 

Carriages. — ^To  be  two  in  number;  to  be  about  18  inches  long,  mova- 
ble on  the  bed,  and  bolted  to  it.  Bolts  to  be  readily  accessible  without 
removing  back  rest.  Upper  surfaces  to  be  provided  with  dots  to  re- 
ceive two  steady  rests* 
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•  * 

Steady  rests, — ^To  be  two  in  number,  with  removable  top.  Lower  half 
to  be  arranged  to  bolt  tg  carriage  and  provided  with  two  adjustable 
bearings  or  jaws  for  holding  hoops  ranging  from  18  to  30  inches  diam- 
eter. Steady-rest  top  to  clamp  hoops  and  bear  on  same  in  at  least  two 
places. 

Bed. — ^To  be  approximately  13J  feet  long  by  27  inches  wide  and  not 
less  than  12  inches  deep,  with  top  provided  with  T-slots  for  holding 
carriage.  Sides  of  bed  to  be  joined  by  double-webbed  girders,  about  24 
inches  between  centers.  Top  and  bottom  flanges  to  be  not  less  than  6 
inches  wide,  and  metal  in  sides  to  be  1^  inches  IMck. 

Boring  heads, — ^Boring  heads  to  be  clamped  to  bar,  and  to  be  pro- 
vided with  driving  feathers  and  fitted  with  four  adjustable  tools  each, 
must  be  provided  to  bore  out  or  enlarge  the  following  rough  diameters, 
viz,  16, 17, 18, 19,  20,  21,  and  22  inches.  Hubs  of  boring  heads  to  be 
not  less  than  lo  inches  long. 

Facing  heads, — For  facing  ends  of  hoops  two  facing  heads  must  be 
provided.  These  to  be  fitted  and  clamped  to  the  inner  ends  of  the 
sleeves  revolving  in  the  driving  and  back  heads  and  surrounding  the 
boring  bar.  Facing  heads  must  have  a  range  to  face  from  a  maximum 
diameter  of  30^  inches  to  a  minimum  diameter  of  16  inches.  Tools  to 
have  an  a^jnstment  of  6  inches  in  the  direction  of  axis  of  boring  bar. 
Facing  heads  must  be  readily  removable  from  the  sleeves  carrying 
them. 

Worhnanship  and  material, — To  be  first  class  throughout.  *  All  shafts 
not  othei'wise  specified  must  be  of  good  machinery  steel.  All  bolts  to 
be  of  steel  or  refined  iron;  aU  nuts  frequently  used  to  be  casehardened. 

Gountershafts,  puUeys,  hangers,  wrenches,  and  all  other  appliances 
to  complete  machine  ready  for  operation  must  be  furnished  with  the 
machine. 

Accuracy  of  machine  must  be  guaranteed. 

Class  F. 

Spedfioations  for  one  {!)  72inch  vertical  boring  mill  {extra  heavy)  for 
boring  and  turning  lioops  48  inches  deep;  to  turn  73  inches  diameter 
and  48  inches  high  under  tool  holders. 

This  machine  to  consist  of  bed  not  less  than  20  inches  deep,  with  table 
supported  on  circular  bearing  near  outer  circumference.  Table  to  be 
driven  on  and  bolted  to  along  spindle  with  split  conical  sleeve  at  upper 
end  and  step  bearing  at  lower  end.  Step  bearing  to  be  joined  to  bed 
by  a  heavy  cast-iron  truncated  cone  reaching  down  from  the  bottom 
of  bed. 

Sousings, — ^To  be  of  box  form,  with  heavy  front  post  at  least  8  inches 
on  the  flBfcoe.  Housings  to  be  bolted  to  bed  by  six  bolts  If  inches  diame- 
ter, and  to  reach  down  the  full  depth  of  bed.  Top  of  housings  to  be 
joined  by  a  top-brace  at  least  22  inches  deep. 

Cross  rail. — ^To  be  of  box  form,  with  arched  back,  completely  closed. 
Depth  of  housing  on  face  to  be  not  less  than  23  inches.  Depth  from 
face  to  back  in  center  to  be  not  less  than  18  inches.. 

Gross  raU  to  be  fitted  to  front  of  housings  and  accurately  scraped  to 
give  full  and  perfect  bearing  on  housing  faces. 

Boring  heads, — ^Two  boring  heads,  each  fitted  with  independent  cross- 
feed  screw  and  down-feed  rod  to  be  accurately  fitted  to  cross  raU.  Each 
head  to  consist  of  saddle  26  inches  wide,  swing  arranged  for  set-over 
for  turning  tapers.    Set-over  to  be  operated  and  controlled  by  worm 
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pfearing  on  the  upper  circular  arc  of  saddle.  Lengtli  of  swiug  to  be  not 
Jess  than  48  inches,  and  to  have  capped  bearing  at  upper  and  lower 
ends  for  boring  bar. 

Boring  bars. — To  be  of  open-hearth  steel,  containing  one-half  per  cent 
of  carbon,  to  be  octagon  in  section;  section  to  be  equal  to  area  of  Sc- 
inch circle.  Lower  ends  of  bars  to  be  fitted  with  removable  tool  hold- 
ers of  forged  steel,  so  arranged  that  tools  can  be  set  in  vertical  or  hori- 
zontal positions  on  either  side  of  bar.  Ye^cal  travel  of  bars  to  be  50 
inches. 

Feeds. — Each  head  to  be  provided  with  cross  feed  for  saddle  and  ver- 
tical feed  for  bar.  Feeds  to  be  reversible  and  independent  for  each 
head. 

Bight-hand  head  to  be  fitted  with  opening  nut  on  feed  screw,  and  pro- 
vided with  rack  pinion  for  rapid  movement  on  the  cross  rail. 

Feed  to  be  driven  by  friction  disk,  and  quickly  ao^ustable  to  any  de- 
gree from  iV  to  4  inch. 

Counterweight — ^Bars  to  be  counterbalanced  by  one  weight  common 
to  both  bars.  Chain  and  sheaves  for  counterweight  to  be  arranged  to 
always  pull  in  a  direction  parallel  with  the  axis  of  bar. 

Table. — ^To  have  diameter  of  70  inches,  and  to  be  not  less  than  5  inches 
deep  on  outer  rim. 

To  be  provided  with  T-slots  for  holding  work,  and,  in  addition,  to 
have  four  hardened  steel  chuck  jaws,  with  diamond-point  faces,  adjust* 
able  to  any  diameter  and  arranged  for  inside  or  outside  chucking,  and 
to  be  readily  removable,  leaving  the  table  clear  for  other  work. 

Spindle. — ^To  be  11  inches  diameter  at  upper  end,  with  upper  bearing 
not  less  than  11  by  16  inches  long,  fitted  in  split  conical  bush  for  taking 
up  wear.  Lower  spindle  bearing  to  be  not  less  than  6  inches  diameter 
by  10  inches  long.  Length  of  spindle  under  table  to  be  not  less  than 
50  inches.  Spindle  and  bushes  to  be  made  of  strong  close-grained  cast 
iron  containing  25  per  cent  of  cold-blast  iron.  Lower  spindle  step  to 
be  provided  with  wedge  for  raising  table  off  the  out^  bearing. 

Driving  gear. — ^Table  is  to  be  driven  by  cone  pulley  placed  in  the  left- 
hand  side  of  bed  and  transmitting  motion  to  table  by  means  of  hori- 
zontal shaft,  bevel  gears,  vertical  shaft,  and  circular  gear  and  pinion 
under  table. 

Table  rack  gear, — ^To  have  about  120  teeth  and  not  less  than  If-inch 
pitch  and  6-inch  face.  To  be  accurately  cut  from  the  solid.  Gear  to  be 
bolted  to  the  bottom  of  table. 

Driving  pinion.— To  be  of  forged  steel  and  to  have  not  less  than  20 
teeth,  l|-inch  pitch  and  6-inch  face. 

Driving  cone. — ^To  have  six  steps  for  4-inch  belt,  ranging  about  from 
12  to  26  inches  diameter.  Gone  to  be  back  geared  approximately  as 
foUows : 

Cone  pinion,  25  teeth,  %  P. 

Back  gear,  100  teeth,  %  P. 

Back-gear  pinion,  20  teeth,  1  P. 

Cone  spur,  80  teeth,  1  P. 

Bevel  gears  to  have  about  25  and  35  teeth,  respectively,  and  not  leas 
than  If-inch  jiitch  and  5-inch  face,  giving  12  changes  of  speed. 

Batio  of  cone  to  table  to  be  about  130  revolutions  of  cone  to  one  revo- 
lution of  table. 

^  SPECIAL  BORING  BAR  AND  STEADY  REST. 

For  boring  hoops  having  a  height  of  48  inches,  a  special  boring  bar 
and  steady  rest  are  to  be  jn'ovided. 

The  boring  bar  to  be  made  of  open-liearth  steel,  and  not  less  than  9 
inches  in  diameter.    Lower  end  of  bar  to  be  fitted  to  step  in  the  table. 
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Step  to  be  provided  with  conical  adjustment  to  take  up  wear.  Upper 
end  of  bar  to  be  held  in  a  saddle  fitted  to  the  front  of  cross  rail.  Bar 
to  be  counterweighted  and  provided  with  rack  and  pinion  for  quickly 
withdrawing  from  the  work. 

A  traveling  boring  head  to  be  provided  and  accurately  fitted  to  bar. 
Head  to  be  arranged  for  four  adjustable  cutters,  and  to  be  furnished 
with  rings  suitable  for  boring  all  diameters  ranging  from  32  to  40  inches. 
Boring  head  to  be  provided  with  feed  nut  engaging  with  feed  screw 
inserted  in  boring  bar. 

The  feed  for  the  boring  head  is  to  be  driven  by  suitable  mechanism, 
transmitting  motion  from  the  feed  works  of  the  mill.  Bange  of  feeds  to 
be  4V  ^<^b  ^or  the  finest  to  4  inch  for  the  coarsest. 

For  steadying  the  upper  ends  of  Hioops  a  strong  and  substantial 
steady  rest  must  be  provided.  Steady  rest  to  be  arranged  to  clear  the 
work  when  putting  the  same  on  the  mill.  To  be  fitted  with  five  steel 
jaws  adjustable  by  screws  and  faced  with  brass  facings  on  the  inner 
ends.-  Section  of  jaws  to  be  not  less  than  4j^  by  2^  inches.  Jaws  to  be 
adjustable  for  diameters  ranging  from  48  to  38  inches. 

Material. — Driving  shafts  to  be  of  open-hearth  steel  containing  J  per 
cent  of  carbon.  Shafts  to  run  in  bronze  bushes  containing  90  per  cent 
of  copper  and  10  per  cent  tin.  All  other  shafts  and  all  feed  screws  to 
be  of  good  machinery  steel.  All  bolts  to  be  of  refined  iron,  and  all  nuts 
frequently  used  to  be  casehardened. 

Gearing, — ^All  the  gearing  to  be  made  of  strong  close-grained  iron 
containing  not  less  than  25  per  cent  of  cold-blast  iron,  unless  otherwise 
specified.    All  pinions  having  less  than  30  teeth  to  be  of  forged  steel. 

Workmanship  and  material  to  be  first  class  throughout. 

All  working  parts  to  be  accurately  fitted,  and  all  bearing  surfaces  to 
be  accurately  scraped  to  perfect  bearings. 

All  countershaft,  hangers,  pulleys,  wrenches,  and  other  appliances 
to  complete  machine  ready  for  operation  are  to  be  furnished  with  mill. 
Foundation  plans  to  be  funiished. 

Class  G. 

specipioations  fob  fouk  (4)  36-inch  lathes. 

Lathe  to  swing  36  inches  over  the  ways  and  26  inches  over  carriage, 
and  to  take  10  feet  between  centers. 

Driving  oone. — ^To  have  five  steps  for  4-incli  belt,  smallest  step  not 
less  than  8  inches  diameter.  Cone  to  run  on  spindle  and  geared  by 
back  gear  to  spindle  and  by  triple  gear  to  face  plate.  Gearing  to  be 
approximately  as  follows : 

Cone  pinion,  24  teeth,  f  inch  pitch,  )  01  :,,,.i,  f^,,^ 
•  Back  gear,  88  feet,  J  inch  pitch,       ^  ^4  iii^J^  i-i^c- 

Back-gear  pinion,  22  teeth,  1-inch  pitch, )  o .  :„^i,  f^^^ 

Cone-spur  gear,  66  teeth,  1-inch  pitch,     J  *^*  ^^^'^  ^^^®- 

Face-plate  pinion,  14  teeth,  1-inch  pitch, )  . .  .    ,  ^ 

Faceplate  gear,  70  teeth,  1-inch  pitch,     ]  ^^I'lcii  lace. 
giving  15  changes  of  speed. 

Batio  of  gearing  may  vary  from  the  above,  but  power  must  remain 
same. 

Spindle, — To  be  made  of  open-hearth  steel  containing  not  less  than 
one-half  per  cent  of  carbon.  Front  bearing  to  be  not  less  than  6  inches 
diameter  by  9  inches  long.    Back  bearing  to  be  not  less  than  4  inches 
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diameter  by  6  inches  long.  Length  of  spindle  in  bearings  to  be  not  lesis 
than  48  inches. 

Spindle  hearings. — To  be  made  of  hard  bronze  containing  85  j^ev  cent 
of  copper  and  15  per  cent  of  tin.  Bearings  to  have  flanges  at  tlu' 
ends,  and  to  be  carefully  scraped  to  a  true  bearing  on  spindle*  To  he 
capped. 

Face  plate. — ^To  be  36  inches  in  diameter,  provided  with  slots  for 
clamping  work,  and  to  be  forced  on  spindle  and  firmly  keyed.  F«*e- 
plate  gear  to  be  a  separate  casting  and  bolted  to  face  plate. 

Centers. — To  be  of  good  tool  st^l,  2^  inches  diameta*,  hardened,  and 
pointed  to  inclose  an  angle  of  60  degrees. 

Feeds. — ^To  be  suitable  for  steel  and  to  be  positive,  driven  by  gearing 
from  headstock.  To  range  from  ^  inch  for  the  finest  to  Vo  uich  for  the 
coarsest.  Reversing  gear  for  feed  to  be  placed  in  the  carriage,  aixl 
change  gear  is  to  be  provided  for  cutting  screw  threads  varying  by  a 
and  ^^  inch,  and  ranging  from  -ji^  and  iV  ii^ch  for  the  finest  to  1  inch  for 
the  coarsest.  Three  changes  of  feed  to  be  provided  in  headstock  by 
clutch-pin  gears. 

Materialfor  gearing. — ^All  driving  pinions  having  less  than  30  teeth 
are  to  be  made  of  steel  forging  or  casting,  and  all  other  gears  are  tolN' 
made  of  strong  close-grained  cast-iron  containing  25  per  cent  of  cold- 
blast  u'on.    AU  gearing  to  be  accurately  cut. 

Lead  screw. — To  be  of  steel,  2J  inches  diameter,  J-inch  pitch.  Lead- 
screw  nut  to  be  operated  by  cam  and  to  be  not  less  than  7  inches  in  length. 

Feed  rack. — ^To  be  not  less  than  2  inches  wide  and  f -inch  pitch,  and  to 
be  of  steel. 

Carriage. — ^To  be  at  least  48  inches  long;  to  be  fitted  to  ways  on  front 
and  back,  and  bear  on  the  inner  way  used  for  tailstock  guide.  To  be 
fitted  with  one  heavy  compound  rest. 

Gompoujid  rest. — ^To  have  base  at  least  10  inches  wide  by  16  inches 
long;  to  be  provided  with  power  cross  feed  designed  for  heavy  worL 
Wing  rest  for  turning  full  swing  over  ways,  to  be  fitted  to  front  wing  ot 
carriage. 

Bed. — ^To  be  not  less  than  30  inches  wide.  To  be  provided  with  four 
ways,  two  for  carriage  and  two  for  head  and  tail  stocks.    Gross  girts 

Siox-girder  form  preferred)  to  be  spaced  24  inches  between  centers. 
eptli  of  bed  to  be  not  less  than  18  inches. 

Tailstock. — ^Base  to  be  20  inches  long  and  20  inches  wide.  To  be  held 
to  bed  by  four  heavy  bolts.  Top  to  be  provided  with  convenient  set- 
over.    Tail  spindle  to  be  of  steel^  4  inches  in  diameter. 

All  necessary  countershafts,  pulleys,  wrenches,  steady  rest,  and  other 
appliances  to  complete  lathe  ready  for  operations  to  be  furnished. 
Friction-clutch  pulleys  for  open  and  crossed  belt. 

The  workmanship  must  be  first-class  throughout.  All  shafts  and  fee<l 
screws  must  be  of  steel,  and  aU  bolts  of  steel  or  refined  iron.  AU  nuts 
frequently  used  must  be  casehardened. 

Class  H. 

Specifications  for  one  {!)  30-inch  swing  engine  lathe. 

Lathe  to  swing  not  less  than  30  inches  over  ways,  and  not  less  than 
20  inches  over  carriage,  and  to  take  8  feet  between  centers. 

Driving  cone. — To  have  not  less  than  five  steps  for  4-inch  belt,  small- 
est step  to  be  not  less  than  7  inches  diameter.    To  be  geared  to  a  Bpin> 
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die  in  a  ratio  of  not  less  than  12  to  1,  giving  not  less  than  ten  changes 
of  speed. 

Spindle. — To  be  of  open-hearth  steel,  containing  not  less  than  one-half 
per  cent  of  carbon.  Front  bearings  to  be  5  inches  diameter  and  at  least 
6  inches  long;  back  bearing  2^  inches  diameter  by  at  least  4  inches 
long. 

Spindle  hearings. — ^To  be  made  of  best  hard  comi)osition,  containing 
85  i)er  cent  copper  and  15  per  cent  tin.  Bearings  must  be  carefully 
scraped  to  fit  spindle. 

Feeds. — ^To  be  positive,  and  driven  from  the  spindle.  To  range  from 
•jV  inch  for  the  finest  to  ^  inch  for  the  coarsest.  Two  changes  by  clutch 
pin  to  be  provided  in  headstock. 

Faceplate. — To  be  30  inches  diameter  and  screwed  to  front  end  of 
spindle. 

Spindle  centers. — ^To  be  of  good  tool  steel,  2  inches  diameter,  hardened, 
and  pointed  to  inclose  an  angle  of  60  degrees. 

Compound  gearing. — ^To  be  provided  for  cutting  screw  threads  vary- 
ing by  j^  inch  and  ^  inch,  and  ranging  ^  and  -^  inch  for  the  finest  to 
f  inch  fov  the  coarsest,  respectively. 

Gearing. — ^AU  gearing,  of  whatever  description,  is  to  be  accurately 
out,  and  to  be  ms^e  of  steel  or  strong  close-grained  iron  containing  25 
per  cent  of  cold-blast  iron. 

Lead  screw. — ^To  be  of  steel,  2J  inches  diameter,  J-inch  pitch.  Lead- 
screw  not  to  be  ox>erated  by  cam,  and  to  be  not  less  than  7  inches  in 
length. 

Feed  rack. — ^To  be  not  less  than  2  inches  wide  and  finch  pitch. 

Carriage. — ^To  have  length  not  less  than  42  inches,  to  be  fitted  to  ways 
on  front  and  back  of  bed,  and  bear  on  the  inner  way  used  for  tailstock 
guide.    To  be  fitted  with  one  heavy  compound  rest. 

Apron. — ^To  be  fitted  with  feed  gear  for  longitudinal  feed  to  carriage, 
and  cross  feed  to  compound  rest,  and  lead-screw  nut  for  screw  cutting. 
lieversing  gear  for  longitudinal  and  cross  feeds  to  be  placed  in  apron, 
and  safety  stop  is  to  be  provided  to  prevent  feed  gear  and  lead-screw 
nut  from  being  in  operation  at  the  same  time. 

Compound  rest. — ^To  have  •base  at  least  10  inches  wide  by  18  inches 
long.    To  be  provided  with  i)ower  cross  feed  designed  for  heavy  work. 

Wing  rest  for  turning  ftill  swing  overways  to  be  fitted  to  front  wing 
of  carriage. 

Bed. — ^To  be  not  less  than  27  inches  wide.  To  be  provided  with  four 
ways,  two  for  carriage  and  two  for  head  and  tail  stocks. 

(Jross  girts  (of  box-girder  form  prefeiTed)  to  be  spaced  24  inches  be- 
tween centers.    Depth  of  bed  to  be  not  less  than  15  inches. 

Tailstock. — To  have  base  at  least  20  inches  long  and  18  inches  wide. 
To  be  held  to  bed  by  two  heavy  bolts.  Top  to  be  provided  with  con- 
venient setover.  Tail  spindle  to  be  of  steel,  not  less  than  3^  inches 
diameter. 

All  necessary  countershafts,  pulleys,  wrenches,  steady  rest,  and  otlier 
appliances  to  complete  lathe  ready  for  operation  to  be  frirnished  with 
lathe. 

Friction-clutch  pulleys  to  be  provided  for  cross  and  open  belt. 

The  workmanship  must  be  first-class  throughout.  All  shafts  and  feed 
screws  must  be  of  steel,  and  aU  bolts  of  steel  or  refined  iron. 

All  nuts  frequently  used  must  be  casehardened. 

Approximate  weight  of  machine  will  be  stated. 
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Class  I. 

Specifications  for  four  (4)  J2J2-inch  latlies. 

Lathe  to  swing  22  inches  over  the  ways  and  15  inches  over  the  car- 
riage, and  to  take  7  feet  between  the  centers. 

Driving  cone, — ^To  have  four  steps  for  3-inch  belt,  smallest  step  to  be 
not  less  than  6  inches  in  diameter,  and  geared  to  spindle  in  ratio  of 
about  10  to  1,  giving  eight  changes  of  speed. 

Spindle. — ^To  be  made  of  open-hearth  steel,  containing  not  less  than  ) 
per  cent  of  carbon.  Front  bearing  to  be  3J  inches  diameter  by  aboat  ?> 
inches  long.  Back  bearing  to  be  not  less  than  2^  inches  diameter  and 
3^  inches  long.  Length  of  spindle  in  bearings  to  be  from  28  to  30  inches. 
Hole  .through  full  length  of  spindle  IJ  inches. 

Spindle  hearing, — To  be  inaide  of  hard  bronze,  containing  85  per  cent 
of  copper  and  15  per  cent  of  tin.  Bearings  to  have  heavy  flanges  at 
the  ends,  and  to  be  carefolly  scraped  to  fit  spindle. 

Face  plate, — To  be  22  inches  diameter  and  screwed  to  front  end  of 
spindle. 

Centers, — ^To  be  of  good  steel,  1^*^  inches  diameter,  hardened,  and 
pointed  to  inclose  an  angle  of  60  degrees. 

Feeds, — ^To  be  by  gearing  or  belt  on  step  cone  driven  from  spindle, 
with  two  changes  by  clutch  pin  provided  in  headstock,  making  four 
changes  of  feed.  Feeds  to  range  from  ^  inch  for  the  finest  to  -jV  ^^^ 
for  the  coarsest. 

Compound  gearing, — ^To  be  provided  for  cutting  screw  threads  vary- 
ing T^y  i  *^  iV  inch,  and  ranging  from  -^^  to  -^  inch  for  the  finest  to  ^, 
and  I  inch  for  the  coarsest,  respectively. 

Material  for  gearing, — All  gearing  of  whatever  description  is  to  Ik* 
accurately  cut,  and  made  of  steel  or  close-grained  iron  containing  2o 
per  cent  of  cold-blast  iron. 

Lea/d  screw, — To  be  of  steel.  If  inches  diameter,  J-inch  pitch.  Lead- 
screw  nut  to  be  operated  by  cam,  and  to  be  not  less  than  5  to  6  inche^s 
in  length.  . 

Carriage, — ^To  be  28  inches  long.  To  be  fitted  to  ways  on  fit>nt  and 
back  of  bed,  and  bear  on  the  same  way  used  for  tailstock  guide.  To  he 
fitted  with  one  heavy  compound  rest. 

Apron. — ^To  be  fitted  with  gear  for  longitudinal  feed  to  carriage  anil 
cross  feed  to  compound  rest,  and  lead-screw  nut  for  screw  cutting.  R<*- 
versing  gear  for  feeds  to  be  put  in  apron,  and  safety  stop  to  be  providwl 
to  prevent  feed  gear  and  lead-screw  nut  from  being  in  operation  attbe 
same  time. 

Compound  rest, — ^To  have  base  from  7  to  8  inches  wide  by  12  inches 
long.  To  be  provided  with  power  cross  feed  designed  for  heavy  work. 
Wing  rest  for  turning  ftdl  swing  over  ways  to  be  fitted  to  front  wing  of 
carriage. 

Bed, — ^To  be  not  less  than  20  inches  widei.  To  be  provided  with  four 
ways,  two  for  carriage  and  two  for  head  and  tail  stocks.  Sides  to  be 
joined  by  web  across  the  top  of  bed.  Depth  of  bed  to  be  not  less  than 
15  inches. 

Tailstock, — To  have  base  13  to  14  inches  each  way.  To  be  held  to  bed 
by  two  heavy  bolts.  Top  to  be  i)rovided  with  convenient  set-over. 
Tail  spindle  to  be  of  st^^el,  2|  inches  diameter. 

The  workmanship  must  be  first  class  throughout.  All  shafts  and  feed 
screws  must  be  of  steel,  and  all  bolts  of  steel  or  refined  iron,  AU  nuts 
frequently  used  must  be  cjaseliardened. 
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All  necessary  countershafts,  pulleys,  wrenclies,  steady  rest,  and  other 
appliances  to  complete  lathe  ready  for  operation  to  be  furnished  with 
lathe.  Friction-clutch  pulleys  for  crossed  and  open  belt  to  be  provided 
on  counter. 

Class  J. 
Specifications  for  two  (^)  16-inch  lathes. 

(As  built  by  the  Pratt  and  Whitney  Co.  or  equal.) 

Lathe  to  swing  16  inches  over  the  ways  and  7^  inches  over  the  car- 
riage, and  to  take  4  feet  6  inches  between  the  centers. 

Driving  cone, — ^To  have  four  steps  for  2J-inchbelt,  smallest  step  to  be 
not  less  than  5  inches  diameter,  and  geared  to  spindle  in  ratio  of  about 
10  to  1,  giving  eight  changes  of  speed. 

Spindhs. — ^To  be  made  of  open -hearth  steel.  Front  bearing  to  be  2  J 
inches  diameter  by  about  4^  inches  long.  Back  bearing  to  be  about  2 
inches  diameter  and  3^  inches  long.  Length  of  spindle  in  bearings  to 
be  about  24  inches.    Hole  through  full  length  of  spindle  f  inch. 

Spindle  bearing. — ^To  be  made  of  hard  bronze,  containing  85  per  c^nt 
of  copper  and  16  per  cent  of  tin.  Bearings  to  have  heavy  flanges  at 
the  ends  and  to  be  carefiilly  scraped  to  fit  spindle. 

Faceplate. — ^To  be  screwed  to  front  end  of  spindle. 

Centers. — ^To  be  of  good  steel,  ||  inch  diameter,  hardened,  and  pointed 
to  inclose  an  angle  of  60  degrees. 

Feeds.— To  be  by  gearing. 

Compound  gearing. — ^To  be  provided  for  cutting  screw  threads  varying 
from  3  to  48  threads  to  the  inch. 

Material  for  gearing. — All  gearing,  of  whatever  description,  is  to  be 
accurately  cut  and  made  of  steel  or  strong  close-grained  iron. 

Lead  screw. — ^To  be  of  steel  l-i^-inches  in  diameter,  iVinch  pitch. 

Carriage. — ^To  be  18  inches  long.  To  be  fitted  to  ways  on  front  and 
back  of  bed  and  bear  on  the  same  way  used  for  tail  stock  guide.  Rest 
to  be  provided  with  cross  feed. 

Apron. — ^To  be  fitted  with  gear  for  longitudinal  feed  to  carriage  and 
oross-feed  to  rest,  and  lead-screw  nut  for  screw-cutting.  Reversing 
gear  for  feeds  to  be  put  in  apron,  and  safety  stop  to  be  provided  to  pre- 
vent feed  gear  and  lead-screw  nut  from  being  in  operation  at  the  same 
time. 

Tool  rest. — To  be  provided  with  power  cross  feed. 

Bed. — ^To  be  not  less  than  14  inches  wide.  To  be  provided  with  four 
ways,  two  for  carriage  and  two  for  head  and  tail  stocks.  Sides  to  bo 
joined  by  web  across  the  top  of  bed.  Depth  of  bed  to  be  not  less  than 
9^  inches. 

Tailstock. — ^To  be  held  to  bed  by  two  heavy  bolts.  Top  to  be  provided 
with  convenient  set  over.    Tail  spindle  to  be  of  steel. 

The  workmanship  must  be  first  class  thioughout.  All  shafts  and  feed 
screws  must  be  of  steel,  and  all  bolts  of  steel  or  refined  iron.  AH  nuts 
frequently  used  must  be  casehardened. 

All  necessary  countershafts,  pulleys,  wrenches,  steady  rest,  and  other 
appliances  to  complete  lathe  ready  for  operation  to  be  furnished  witli 
lathe.  Friction-clutch  pulleys  for  crossed  and  open  belt  to  be  provided 
on  counter. 
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Class  K. 
Specifications  for  one  {1)  JSSinch  slotter. 

This  macliine  is  to  slot  to  a  center  of  at  least  72  inches^  and  is  also  to 
be  used  for  cutting  out  sections  of  screw  in  breechblocks.  To  be  fitted 
with  compound  and  circular  tables.  Longitudinal  traverse  to  be  40 
inches  and  transverse  traverse  of  tables  36  inches.  Circular  table  to  l« 
50  inches  diameter.  Eam  driven  by  rack,  pinion,  and  tangent  gear,  or 
by  crank  with  quick  return  on  up  stroke.  Bam  guide  adjustable  for 
height,  and  having  at  least  27  inches  clear  space  under  it  when  in  the 
highest  position. 

Earn. — ^To  be  made  of  hard  close-grained  iron,  containing  25  percent 
of  cold-blast  iron.  To  be  provided  with  rack  on  tlie  back  not  less  than 
If -inch  pitch,  6-inch  face.  Eam  to  have  adjustable  reverse  tappets  on 
its  face,  and  is  to  be  provided  with  relief  tool  holder  so  arranged  that 
tiiie  tool  point  can  be  raised  or  lowered  while  the  ram  is  in  motion,  in 
order  to  slot  along  pitch  line  of  screw.  Length  of  ram  to  be  not  less 
than  6  feet,  and  to  be  well  counterbalanced,  and  provided  with  "  Whit- 
worth^  quick-return  motion. 

If  tangent  gearing  is  used  for  driving  it  is  to  be  attached  to  pinion 
shafb  and  surrounded  by  casing.  Worm  and  gear  to  be  made  of  cold- 
blast  iron,  and  worm  to  be  well  provided  with  antifriction  washers  to 
take  up  end  thrust.  Pitch  of  worm  to  be  not  less  than  2  inches.  Worm 
to  be  (fciven  by  open  and  cross  belts  on  large-sized  pulleys,  so  propor- 
tioned  as  to  give  a  return  speed  to  ram  of  two  to  one. 

Back  pinion, — ^To  be  of  sound  steel  casting  or  forging.  To  have  not 
less  than  19  teeth.  If  inch  pitch,  6^-inch  face. 

Bam  guide. — ^To  be  adjusted  vertically  to  heights  ranging  from  10  to 
27  inches  above  table.  To  be  provided  with  screws  and  gears  for  easy 
adjustment,  and  with  ample  surface  for  wear  of  ram. 

Feeds. — Longitudinal^  teansverse,  and  circular  feeds  to  be  provided, 
ranging  from  about  -^  inch  to  j  inch.  Feed  preferably  to  be  driven  by 
cam  morion  from  main  driving  gear,  and  to  take  place  always  at  the  up- 
per end  of  stroke,  never  during  the  cut.  Feed  must  be  absolutely  uni- 
form and  positive. 

Tables. — Blotter  to  be  fitted  with  compound  tables  for  longitudinal 
transverse,  and  circular  motion.  Circular  table  to  have  50  inches 
diameter,  square,  with  comers  off,  and  to  be  securely  gibbed  to  square 
table  by  four  gibs  placed  at  the  corners  of  the  latter.  Circular  table  to 
be  provided  with  bronze  tangent  gear  and  steel  worm  for  circular  feed. 
Centeiing  stud  or  mandrel  to  be  carefully  fitted  to  center  of  circular 
table,  and  readily  removable  to  clear  the  same. 

Chuck. — A  special  chuck  for  holding  breechblocks  while  being  slotted 
must  be  furnished  with  machine.  The  chuck  to  hold  breechblock 
firmly  in  position  and  allow  of  the  same  being  revolved  on  its  axis  for 
resetting  without  disturbing  the  central  alignment. 

Bed  and  column. — ^To^be  cast  in  one  piece.  It  is  desirable  that  the 
distance  from  the  front  of  column  to  tool  point  be  restricted  to  the 
smallest  possible.  The  bed  to  be  well  extended  to  the  front,  to  enable 
work  of  large  diameter  being  placed  before  tool  without  tables  over- 
hanging bed. 

Driving  shaft. — ^To  have  diameter  of  not  less  than  5  inches  and  to  be 
of  open-hearth  steel. 

Driving  cone. — ^To  have  four  steps  for  5-inch  belt,  ranging  from  about 
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30  to  18  inches,  giving,  with  two  countershaft  speeds,  8  speeds  to  ram. 
Gone  to  be  strongly  geared  to  driving  crank  in  ratio  of  about  10  to  1. 

Gearing. — ^All  gearing  must  be  accurately  cut,  and  unless  otherwise 
specified  shall  be  made  of  strong,  close-grained  iron  containing  25  per 
'cent  of  cold-blast  iron. 

AU  shafts  and  screws  must  be  of  a  good  qufidity  of  steel,  and  all  bolts 
shall  be  made  of  steel  or  ;*efined  iron,  and  all  nutS  frequently  used 
shall  be  casehardened. 

The  workmanship  throughout  to  be  first-class.  All  surfaces  in  con- 
tact with  moving  parts  must  be  careiully  scraped  to  good  true  bearings. 
All  necessary  countershafts,  pulleys,  wrenches,  and  other  appliances  to 
complete  machine  ready  for  operation  must  be  furnished. 

Class  L. 

Specifications  for  one  {1)  IJSinch  sloUer. 

Machine  to  be  driven  by  crank  with  "Whit worth"  quick-return 
motion.  Distance  from  column  to  point  of  tool  to  be  not  more  than  30 
inches. 

Campound  table. — ^To  be  fitted  to  point  of  column  with  longitudinal, 
transverse*  and  circular  feeds  in  all  directions  by  power. 

Feeds. — ^To  take  place  always  at  the  upper  end  of  stroke,  never 
during  the  cut  or  while  the  tool  is  on  the  return.  Bange  of  feeds  to  be 
from  y^  inch  for  the  finest  to  ^  inch  for  the  coarsest  on  a  diameter  of 
50  inches.    Feed  must  be  absolutely  uniform  and  positive. 

Ram  guide. — To  be  adjustable  for  various  heights,  and  to  leave  about 
16  inches  clear  between  it  and  circular  table  when  in  the  highest  posi- 
tion. 

Material. — ^The  driving  shaft  to  be  made  of  open-hearth  steel,  not  less 
than  3^  inches  diamet^,  containing  not  less  than  one-half  per  cent 
carbon.  All  other  shafts  and  feed  screws  to  be  made  of  good  machin- 
ery steel,  and  all  bolts  to  be  made  of  steel  or  refined  iron.  All  nuts 
frequently  used  to  be  casehardened. 

Gearing. — ^Driving  pinion  to  be  of  forged  steel,  and  all  other  geaiing 
to  be  of  steely  or  s^ong  close-grained  cast  iron  containing  25  per  cent 
of  cold-blast  iron. 

Countershaft. — To  be  provided  with  pulleys  for  two  changes  of  speed. 

Driving  cone. — To  have  four  steps  for  4-inch  belt,  ranging  from  about 
10  to  20  inches  in  diameter,  giving  two  changes  in  countershaft,  eight 
speeds  to  ram.  Slowest  speed  to  be  not  more  than  10  or  12  feet  per 
minute.  Cone  to  be  geared  to  driving  crank  in  ratio  of  8  to  1,  or  pref- 
erable 9  to  1.  Main  driving  gear  to  be  about  finch  pitch,  3J-inch  face, 
and  about  30  inches  pitch  diameter.  Largest  step  in  cone  to  be  extra 
heavy  to  serve  as  balri'^f^e  wheel. 

Ram. — ^To  be  conm .  ii-.l  to  crank  by  steel- forged  rod  of  heavy  section 
not  less  than  22  inchc  ^  long.  Stroke  of  ram  to  be  13  inches.  Bam  to 
be  supported  in  back  by  adjustable  guide.  Earn  to  be  counter- weighted 
and  provided  with  screw  for  hand  adjustment  to  any  vertical  position. 
LiCngth  of  ram  to  be  at  least  50  inches,  more  length  desirable.  In  addi- 
tion to  clamps  for  holding  rigid  tools  the  ram  is  to  be  provided  with  a 
swinging  tool  holder  on  the  lower  end  to  take  release  tool. 

Compound  tables.— Tlie  lower  table  should  be  36  inches  long  by  21 
inches  wide,  and  have  bearing  on  bed  16  by  20  inches. 

Intermediate  table, — ^To  be  20  inches  square,  and  have  transverse 
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traverse  of  21  inches.  Circular  table  to  be  30  inches  in  diameter,  and 
fitted  with  worm  wheel  of  hard  bronze,  located  under  circular  table^  and 
protected  from  chips  and  dust. 

Cranks  for  moving  tables  by  hand  to  be  placed  in  convenient  position 
for  operator,  and  feeds  arranged  to  be  easily  engaged  or  disengaged.     * 

Column. — To  be  not  less  than  15  inches  wide  and,  as  nearly  as  possi- 
ble, 24  inches  de^p,  with  front  extended  out  to  form  bed  for  tables. 
Length  of  bed  to  be  sufficient  to  allow  circular  slotting  on  a  diameter  of 
30  inches. 

Workmanship  and  material  to  be  first-class  throughout. 

All  necessary  countershafts,  pulleys,  hangers,  wrenches,  and  other 
appliances  to  complete  machine  ready  for  operation  to  be  furnished  with 
machine. 

Classes  M  and  Mi. 

Specifications  for  one  32-inch^  one  44'inch,  and  one  72-inch  planer — f^- 

eral  description. 

Machines  are  to  be  driven  by  tangent  gearing  transmitting  motion  to 
the  table  rack. 

Feeds. — ^To  be  by  power  in  all  directions,  and  actuated  by  positiTd 
gearing  and  not  by  friction. 

Bed  and  table. — ^To  be  in  all  cases  of  extra  depth,  with  ample  bear- 
ings in  ways.  Table  ways  are  to  be  lubricated  by  conical  brass  rollers 
inserted  at  suitable  distances  in  the  bed.  Sides  of  bed  to  be  joined  by 
heavy  box  girders  at  housing  cheeks  and  intervals. 

Housings. — To  be  double  webbed  with  wide  faces  and  ample  depth  in 
the  back.  Front  of  housings  must  in  all  cases  be  accurately  scraped  to 
make  perfect  bearing  against  the  cross  rail. 

Gross  rail. — ^To  be  of  extra  depth  and  have  arched  back  cored  out 
To  be  scraped  on  face  to  perfectly  fit  the  head  or  heads,  and  back  rest- 
ing against  housings  to  be  scraped  to  a  perfect  bearing. 

Driving  pulleys. — To  be  actuated  by  open  and  cross  belts,  shifted  by 
easy  cam  movement.  Pulleys  to  be  placed  directly  on  worm  shaft,  said 
shaft  to  stand  parallel  with  planer. 

Driving  gear. — The  worm  and  worm  wheel  driving  table,  together 
with  the  intermediate  gearing  and  table  rack,  are  to  be  made  of  strong, 
close-grained  iron  containing  not  less  than  25  per  cent  of  cold-blast 
iron.    The  tangent  gearing  shall  in  all  cases  be  triple  pitch. 

Cutting  speed  to  be  for  steel  12  to  14  feet  per  minute. 

Quick  return  to  table  to  be  provided.  On  smaller  sizes  retom  to 
range  from  70  to  80  feet  per  minute,  and  on  larger  sizes  from  60  to  70 
feet.  All  parts  subject  to  strains  on  account  of  sudden  change  of  speed 
to  be  made  extra  heavy. 

Driving  shafts. — To  be  in  all  cases  of  open-hearth  steel,  containing 
not  less  than  one-half  per  cent  of  carbon.  Bearings  for  shafts  to  he 
bushed  with  hard  bronze  bushings,  composed  of  86  per  cent  copper  and 
16  per  cent  tin. 

Material  and  workmanship  to  be  first-class  throughout.  AU  shafts 
and  feed  screws  not  otherwise  specified  are  to  be  made  of  st^,  and  all 
gearing  to  be  of  steel  or  strong,  close-grained  iron  containing  not  less 
Qian  25  per  cent  of  cold-blast  iron. 

All  necessary  countershafts,  hangers,  pulleys,  wrenches,  and  other 
appliances  to  complete  machines  ready  for  oijcratibn  ftretx)  Defumisheil 
with  planers. 
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Class  M. 
32  inch  by  32-inch  by  S  foot  planer. 

To  plane  32J  by  32^  iiiche«  in  the  clea^  and  8  feet  long.  One  head 
fitted  to  cross  rail. 

Table, — ^To  be  26J  inches  wide  and  not  less  than  9  feet  4  inches  long. 
Dtstance  between  ways  to  be  not  less  than  16  inches,  and  ways  to  be 
not  less  than  3^  inches  wide. 

Rack. — To  be  bolted  to  table,  and  to  be  accurately  cut  IJ-inch  pitch 
and  4J-inch  face. 

Bed. — ^To  be  not  less  than  19  inches  deep,  with  sides  joined  by  heavy 
box  girder  at  housing  cheeks  and  at  intervals.  To  be  fitted  with  four 
lirass  conical  rollers  for  lubricating  table. 

Homings. — To  have  face  5  inclies  wide  add  bearing  on  bed  32  inches 
long,  and  to  have  double  web  form.  ' 

Gross  rail. — ^To  have  depth  on  ftice  not  less  tlian  13  inches.  To  be 
fitted  with  one  head  arranged  for  cross  and  verticiil  feeds  in  all  direc- 
tions. Top  of  rail  to  be  square  gibbed  for  head.  Cross  rail  to  be  ele- 
vateilby.hand. 

Driving  pulley. — ^To  be  not  less  than  24  inches  diameter,  driven  by 
2-inch  belt,  and  driving  table  through  tangent  gear  and  rack  pinion. 
15elt  velocity  to  be  not  less  than  32  times  velocity  of  table.    Eeturn  of 

table  to  be  70  feet  per  minute. 

* 

44'inch  by  44-inch  by  10-foot  planer. 

To  plane  44J  by  44^  inches  in  the  clear  and  10  feet  long.  Two  heads 
to  be  fitted  for  cross  rail ;  two  side  heads  to  be  fitted,  one  on  each  hous- 
ing. 

Table. — ^To  be  36  inches  wide  and  not  less  than  12  feet  long.  Distance 
between  ways  to  be  not  less  than  24  inches,  and  ways  to  be  not  less  than 
4^  inches  in  width. 

Back. — ^To  be  accurately  cut,  IJ-inch  pitch  and  6i-inch  face,  and 
bolted  to  table. 

Bed. — ^To  be  not  less  than  21  inches  deep,  witli  sides  joined  by  heavy 
box  girder  at  housing  cheeks  and  at  intervals.  Bed  to  be  fitted  with 
Hix  conical  brass  rollers  for  lubricating  table. 

Housings. — ^To  have  not  less  than  7  J  inches  fiice,  bearing  on  bed  to  be 
42  inches  long,  and  fitted  with  ways  for  side  hejuls. 

Gross  rail. — ^To  have  depth  on  face  of  not  less  than  15^  inches.  To 
be  fitted  with  two  heads,  arranged  for  cross  and  vertical  feeds  in  all 
directions.  Top  of  rail  to  be  square  gibbed  for  heads.  Kail  to  be  ele- 
vated by  power. 

Driving  pulley. — ^Tobe  not  less  than  26  inches  diameter  and  drive  the 
table  through  tangent  gearing,  pinion,  and  rack  wheel.  Belt  velocity 
to  be  not  less  than  40  times  the  velocity  of  table.  •  Ketuni  of  table  to  be 
60  feet  per  minute. 

i^ide  heads. — ^One  side  head  to  be  fitted  to  each  of  the  housings.  Side- 
head  saddles  to  have  bearing  on  housings  12  inches  long  and  bearing 
for  slide  18  inches  long.  Saddles  to  be  fitted  with  adjustable  slides, 
upon  which  are  mounted  swiveling  tool  box  and  tool  apron.  Tool 
apron  to  be  fitted  with  spring  to  drop  apron  into  place.  Power  and 
hand  feeds  to  be  api)lied  to  side  heads,  and  the  same  are  to  be  counter- 
weighted  to  enable  easy  manipulation  by  hand.     Side  heads  to  be  so 
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adjusted  on  hoasing  as  to  drop  down  to  allow  the  cross  rail  comiDg 
close  to  the  table.  Side  heads  must  at  all  times  allow  work  the  toll 
width  of  space  between  housings  to  pass  between  them. 

X    Class  Mi. 

72'inch  by  72-%noh  by  12-foot  plcmer. 

To  plane  73  by  73  inches  in  the  clear  and  12  feet  long.  Two  heads  to 
be  fitted  for  cross  rail;  two  side  heads  to  befitted,  oneoneachbousinir. 

Table. — To  be  60  inches  wide  and  not'  less  than  14  feet  long. .  Dis- 
tance between  ways  to  be  not  less  than  37  inches,  and  ways  to  be  not 
less  than  9^  inches  in  width. 

Rdck. — ^To  be  accurately,  cut,  2-inch  pitch  and  10-inch  face,  and  bolted 
to  table. 

Bed. — ^To  be  not  less  than  23  inches  deep,  with  sides  joined  by  heavy 
box  girder  at  housing  cheeks  and  at  intervals.  Bed  to  be  fitted  with  six 
conical  brass  rollers  for  lubricating  table. 

Housings. — ^To  have  not  less  than  18  inches  face;  bearing  on  bed  to  be 
62  inches  long  and  fitted  with  ways  for  side  heads. 

Gross  rail. — ^To  have  depth  on  face  of  not  less  than  24  inches.  To  be 
fitted  with  two  heads,  arranged  for  cross  and  vertical  feeds  in  all  di- 
rections. Top  of  rail  to  be  square  gibbed  for  heads.  Rail  to  be  elevated 
by  power. 

Driving  pulley. — ^Tobe  not  less  than  36  inches  diameter  and  drive 
the  table  through  tangent  gearing,  pinion,  and  rack  wheel.  Belt  ve- 
locity to  be  not  less  than  80  times  the  velocity  of  table.  Betum  of  table 
to  be  50  feet  per  minute.    Belt  to  be  4  inches  wide. 

Side  heads. — One  side  head  to  be  fitted  to  each  of  the  honsings.  Side- 
head  saddles  to  have  bearing  on  housings  18  inches  long  and  bearing 
for  slide  21  inches  long,  with  reach  for  slide  of  18  inches.  Saddles  to 
be  fitted  with  adjustable  slides,  upon  which  are  mountidd  swiveling  tool 
box  and  tool  apron.  Tool  apron  to  be  fitted  with  spring  to  drop  apron 
into  place.  Power  and  hand  feeds  to  be  applied  to  side  heads,  and  the 
same  are  to  be  counterweighted  to  enable  easy  manipulation  by  hand. 
Side  heads  to  be  so  adjusted  on  housing  as  to  drop  down  to  allow  the 
cross  rail  coming  close  to  the  table.  Side  heads  must  at  all  times  allow 
work  the  full  width  of  space  between  housings  to  pass  between  thent 

Class  N". 

Specifications  for  two  (2)  26-inch  shapers. 

This  machine  to  plane  longitudinal  grooves  in  breechblocks  np  to  17} 
inches  diameter  and  25^  inches  length.  It  is  to  be  arranged  for  work 
of  a  general  nature  with  a  very  wide  range  of  feeds. 

Gutting  speed  for  steel  to  be  13  feet  per  minute.  Stroke  of  cutter- 
bar  to  be  26^  inches. 

Cutter  bar. — To  be  driven  by  connection  to  driving  crank  with  varia- 
ble stroke.  Crank  to  be  provided  with  "Whitworth"  qaick-retom 
motion,  approximately  two  to  one. 

Front  of  bed. — ^To  extend  very  close  to  floor,  and  to  be  fitted  with  two 
tables,  one  containing  vise;  circular  feed  for  ordinary  work  to  be  pio» 
vided  in  the  center  of  bed. 

Driving  cone. — ^To  have  four  steps  for  3^-inch  belt,  ranging  about fix>m 
11  to  20  inches  diameter,  back  geared,  giving  eight  chatiges  of  speed. 
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Cone  geared  to  driving  crank  in  ratio  of  about  28  to  1.  Main  driving 
gear  to  be  not  less  than  27  inches  diameter,  1-inch  pitch  and  3inch 
face;  driving  pinion  of  forged  steel. 

Cutter  bar. — ^To  be  of  heavy  section,  U-sbaped  preferred,  with  square* 
ways  on  the  lower  side,  and  to  have  bearing  on  saddle  not  less  than  10 
inches  wide  by  48  inches  long. 

Length  of  cutter  bar  not  less  than  72  inches. 

Gutter  bar  to  have  on  its  face  a  tool  head  with  clamps  and  studs,  set 
over  by  tangent  gear,  vertical  movement  of  8  inches,  automatic  up-and- 
down  feed  and  adjustment  of  stroke  during  cutting.  But  connection 
between  adjustable  shoe  and  cutter  bar  to  be  arranged  so  as  tq  tighten 
it  from  front  of  machine.  Machine  to  have  a  balance  wheel  (running  at 
high  speed)  connected  with  driving  gear. 

Connecting  arm. — ^To  be  a  forging  of  heavy  rectangular  section,  not 
less  than  42  inches  between  centers.  To  be  adjustable  on  driving  crank 
to  any  length  of  stroke,  and  adjustable  on  the  ram  by  a  screw  and 
hand  crank,  placed  to  be  operated  i&rom  the  front  side  of  machine  to 
allow  cdtter  bar  to  be  set  to  any  desired  position. 

Saddle. — ^To  have  bearing  on  bed  not  less  than  28  inches  square,  ac- 
curately fitted  to  bed,  and  provided  with  gibs  for  ways  to  take  up  wear. 
Saddle  to  be  arranged  to  be  moved  on  bed  in  either  direction  without 
going  to  end  of  bed  to  disconnect  feed,  and  is  to  be  further  provided 
with  pinion  and  large  hand- wheel,  gearing  into  main  gear  to  aJlow 
adjusting  the  stroke  without  doing  the  same  by  belt.  Saddle  to  be 
provided  with  a  device  to  relieve  it  from  bearing  with  its  full  weight  on 
slides. 

Feed. — Saddle  feed  to  be  by  heavy  screw,  not  less  than  If  inches 
diameter,  to  range  from  yf^  to  iV  inch.  Feed  to  be  reversible.  Circu- 
lar feed  to  be  provided  for  mandrel  in  center  of  bed  for  circular  work. 

Bed. — ^To  be  about  100  inches  long  and  not  less  than  28  inches  wide  on 
top.  To  be  provided  with  square  ways,  and  front  to  extend  very 
dose  down  to  floor,  legs  projecting  about  9  inches  in  front  on  each  end 
of  bed.  Front  to  be  T-slotted  to  receive  work.  Saddle  to  have  70 
inches  movement  on  bed. 

Worlc-tahlee. — ^To  be  two  in  number;  to  be  movable  lengthwise  on  the 
bed,  and  adjustable  on  same  by  screws  operated  by  hand  cranks.  One 
table  to  be  of  box-form,  24  inches  square,  and  T-slotted  on  top  and  sides 
to  receive  work.  One  table  to  be  provided  with  movable  platen  24 
inches  square,  and  heavy  swiveling  vise.  Tables  to  be  raised  and  low- 
ered by  screw  and  hand  crank,  so  placed  that  stooping  is  avoided. 

Special  center  head. — To  consist  of  heavy  slide,  not  less  than  6  inches 
deep  by  12  inches  wide.  Slide  to  be  provided  with  head  fitted  with 
center  revolved  by  indexed  tangent  gear,  and  with  tail-block  fitted  with 
adjustable  center.  The  whole  to  be  very  massive,  calculated  to  plane 
lengthwise  in  breechblocks  18J  inches  diameter  by  25J  inches  long, 
bree<^hblocks  being  mounted  on  mandrels  and  placed  between  the  cen- 
ters. Automatic  circular  feed,  transmitted  through  the  tangent  gear 
and  operated  by  the  movement  of  cutter  bar,  to  be  provided.  Finest 
fee<l  to  be  not  over  ^^^  of  one  inch. 

Tailstock  center  to  have  set-over  for  cutting  tapers.  Cutter  head  to 
be  mounted  on  the  box-shaped  work-table  and  securely  clamped. 

Workmanship  and  material  to  be  first-class  througliout.  All  shafts 
and  feed  screws  to  be  of  goi)d  machinery  steel ;  all  bolts  to  be  of  refined 
iron,  and  all  nuts  frequently  used  to  be  casehardened. 

Gearing. — ^To  be  accurately  cut,  and  to  be  made  of  strong  close- 
grained  iron,  containing  25  per  cent  of  cold-blast  iron. 
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All  bearing  surfaces  must  be  accurately  scraped. 
Countershafts,  liangers,  pulleys,  wrenches,  and  all  appliances  to  com- 
plete machine  ready  for  operation  to  be  furnished  with  machine. 

Class  O. 

Specifications  for  two  (2)  IS-inch  shapers. 

Cutter  bar, — To  have  18i  indies  stroke  and  quick  return  by  "Whit- 
worth  motion.  Bar  to  be  not  less  than  48  inches  long,  and  to  have  bear- 
ing on  saddle  not  less  than  8  inches  wide  by  30  inches  long.  Bar  to  In* 
titted  to  saddle  with  square  gibs,  and  to  be  adjustable'  by  screw  op<r 
ated  by  hand  crank  on  front  of  machine. 

Head  to  be  operated  by  tangent  gear;  vertical  feed  to  bo  antomatio. 

Sad/ile. — To  have  60  inches  traverse  on  hod  with  bearing  not  less 
than  24  by  24  inches,  or  like  area.  Saddle  to  have  opening  nut  on  fml 
screw,  and  to  be  quickly  movable  on  bed  by  rack  and  pinion. 

Feed. — Saddle  feed  to  be  by  heavy  screw,  and  range  from  -^  to  ^  of 
one  inch.    Feed  to  be  reversible.    Vertical  feed  automatic. 

Driving  cone. — To  have  four  steps  for  S^-inch  belt,  smallest  step  to 
have  not  less  than  10  inches  diameter.  Countershaft  to  be  arraDgwi 
with  two  sets  of  pulleys,  giviftg  eight  speeds  to  cone.  Cone  to  be  gearwl 
to  driving  crank  in  a  ratio  of  about  7  to  1. 

Bed. — Bed  to  be  at  least  22  inches  wide  on  top,  and  fi^nt  extended 
down  to  tlie  floor,  and  i)rovided  with  T-slots  to  hold  work. 

Circular  feed  mandrel  to  be  placed  in  center  of  front  bed.  Mandrel 
to  be  not  less  than  2^  inches  diameter  and  fitted  to  revolving  bush, 
provided  with  automatic  feed  by  tangent  gear. 

Work-tables. — To  be  two  in  number,  placed  on  the  front  of  bed  and 
movable  lengthwise  on  the  same  by  screws  operated  by  hand  cranks. 
One  table  to  have  box  form  not  less  than  18  by  18  inches,  and  T-slotted 
on  top  and  sides.  One  table  to  have  square  platen,  not  less  than  18  by 
18  inches,  removable,  to  be  replaced  by  swiveling  vise. 

Vertical  adjustment  of  tables  by  screw  and  hand  cranks  so  placed 
that  stooping  is  avoided.    Adjustment  to  be  18  inches. 

A  pair  of  centers  of  heavy  design,  for  shaping  circular  work,  to  be 
provided. 

Workmanship  and  material  to  be  first-class  throughout. 

Gearing. — To  be  accurately  cut,  and  to  be  of  steel  or  strong  dot^* 
grained  iron  containing  25  per  cent  of  cold-blast  iron.  All  shs^  and 
screws  to  be  of  good  machinery  steel,  and  all  bolts  to  be  of  refined  iron. 
All  nuts  frequently  used  must  be  casehardened. 

All  bearing  surfaces  must  be  a<;curately  scraped  to  bearing. 

Countershaft,  hangers,  pulleys,  wrenches,  and  all  other  appliances  to 
complete  machine  ready  for  oi)eration  to  be  furnished. 

Class  P. 

Specifications  for  one  (1)  universal  radial  drilling  maehine* 

The  machine  to  consist  of  a  heavy  L-shaped  soleplate,  upon  which  i^ 
mounted  the  drill  column,  arranged  to  revolve  about  a  fixed  sleeve  <>n 
the  soleplate.  Upon  the  column  is  fitted,  by  a  long  sleeve,  the  drill 
arm,  carrying  the  drill  head. 

Thrill  head. — To  move  laterally  on  the  arm  and  to  revolve  to  any  i*^ 
tion  from  horizontal  to  vertical  on  the  saddle.    Traverse  of  drill  ppin* 
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die  to  be  about  15  inches.  Maxiinuui  height  under  (kill  spindle  to  be 
not  less  than  5  feet  6  inches,  and  greatest  distance  from  column  to  cen- 
ter of  Rpindle  to  be  72  inehes. 

Driving  'shaft, — ^To  be  central,*  with  column  to  revolve  completely 
around. 

Ih'iring  cone, — To  have  four  steps  for  3-inch  belt,  and  geared  to  drill 
spindle,  by  back  gear  in  ratio  of  10  to  1,  giving  eight  changes  of  speed. 

IhUl  arm, — To  have  sleeve  in  column  at  least  30  inches  long,  ino- 
vided  with  clamp  bolts.  Arm  to  be  of  massive  box  form,  having  on  its 
front  face  the  ways  for  drill  head.  Shaft  for  driving  spindle  to  extend 
IcHigtliwise  through  the  arm.  Drill  arm  to  be  raised  aiid  lowered  by 
screw  bedded  in  column,  and  operated  by  reversing  gear  under  easy 
control  of  the  operator.    Arm  to  carry  frame  for  cones  and  back  gear. 

Column, — ^To  be  at  least  13  inches  diameter,  provided  with  flange  on 
bott'Om  32  inches  diameter,  and  carefully  fitted  to  sleeve,  extending 
well  up  into  column,  and  bolted  to  soleplate.  Column  to  revolve  with 
great  freedom.  Top  of  column  to  be  surmounted  by  cap  carrying  the 
driving  spur  gears  and  reversing  gear  for  elevating  screw.  K.otating 
devi<*e  of  column  to  be  such  that  tool  point  is  not  thrown  out  of  line 
when  tightening  up  clamping  bolts. 

Soleplate. — ^To  be  of  L-form,  with  one  wing  forming  a  flat  table  and 
the  other  provide<l  with  a  tilting  table  48  inches  square.  Column  of 
tilting  table  to  be  very  strong,  and  base  arranged  with  rotating  device, 
by  worm  and  worm  gear.  Soleplate  to  be  at  least  7  inches  deep  and  to 
have  lugs  for  foundation  bolts. 

Drill  head, — To  consist  of  a  saddle  fitted  to  ways  on  the  arm,  and 
quickly  a^ljusted  to  any  position  on  arm  by  rack  and  pinion,  and  clamped 
in  |)hu*e.  To  the  saddle  is  fitted  the  swiveliiig  head  carrying  drill 
Hpindle.     Head  to  swivel  from  vertical  and  horizontal  position. 

Spindle, — To  be  of  open-hearth  steel,  containing  at  least  J  per  cent 
carbon,  2J  inches  diameter,  and  having  vertical  traverse  of  about  15 
indies.  • 

Feed, — ^Two  changes  of  power  feed  to  be  provided  by  positive  gearing 
operated  by  clutch  pin.    Feed  to  be  of  transmitted  through  screw  pro 
vided  with  double  nut,  arranged  to  allow  all  lost  motion  to  be  taken  out. 

Gearing, — ^All  small  pinions  to  be  of  forged  steel,  and  all  other  gear  to 
be  of  strong,  ch>se-grained  cast  iron,  cx>ntaining  not  less  than  25  per 
rtMit  of  cokl-blast  iron.  All  shafts  and  feed  screws  to  be  of  good  qual- 
ity machinery  steel,  and  all  bolts  to  be  of  refined  iron.  All  nuts  fre- 
<iuently  Uvsed  to  be  casehardened. 

Workmanship  and  material  to  be  first  class  throughout. 

Countershaft,  pulleys,  hangers,  wrenches,  and  all  other  appliances  to 
tnuke  machine  complete  ready  for  operation  are  to  be  furnished  with 
«lrill. 

Class  R. 

Specifications  for  one  24-inch  and  one  36-inch  vertical  drill, — General  de- 

scription. 

Drills  to  consist  of  a  strong,  substantial  column  mounted  on  heavy 
soleplate.  Column  to  reach  over  at  top  and  take  upper  end  of  drill 
Hpindle.  Driving  cone  with  back  gear  to  be  supported  by  bracket  at 
the  upper  end  of  column.  Cone  to  be  cfriven  by  belt  coming  from  lower 
cone,  placed  near  the  base  of  column. 

Liower  end  of  drill  spindle  to  be  supported  by  head  movable  verti- 
cally on  the  face  column,  and  fitted  to  column  by  ways  and  clamping  gib. 
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Feed  to  spindle  is  by  rack  sleeve  surrounding  spindle,  and  taking  up 
the  thrust  or  spindle  by  annular  washers  of  vulcanized  fiber. 

Table  to  be  square  or  rectangular  compound  table.  Table  to  be  pnn 
vided  with  slots  for  clamping  w^vk,  and  mounted  on  a  substantia] 
bracket  or  arm,  and  having  vertical  adjustment  by  rack  and  pinion. 

Arm  to  be  provided  with  clamps  to  hold  it  firmly  in  position  on  col- 
umn and  clamp  table  in  place,  and  to  be  adjustable  vertically  by  screw 
l^vel  gear,  shaft,  and  crank. 

24'inoh  drill. 

m 

Driving  cone. — ^To  have  four  steps  for  2-inch  belt,  largest  step  not  less 
than  9  inches  diameter.    Gone  geared  to  spindle  in  ratio  of  about  6  to  1. 

Spindle. — ^To  be  not  less  than  If  inches  diameter,  and  made  of  open- 
hearth  steel,  containing  one-half  per  cent  of  carbon.  Spindle  to  be  in 
closed  in  feed-rack  sleeve,  and  to  have  traverse  of  at  least  8  inches. 
Spindle  to  be  provided  with  antifriction  washer  to  take  up  thrust 

Drill  head. — ^To  be  accurately  fitted  to  ways  on  the  front  colmnn  and 
movable  vertically  on  the  same  through  a  distance  of  not  less  than  21 
inches,  and  provided  with  clamp  t(J  hold  head  in  position. 

Counterweight. — Counterweight  to  be  provid^  for  balancing  drill 
head  and  spindle.  Ch^in  and  sheaves  to  be  so  arranged  that  one  weight 
will  balance  both  head  and  spindle.  Weight  to  hang  inside  the  col- 
umn. 

Feed. — ^Two  changes  of  feed  by  power  to  be  provided,  and  hand  feetl 
and  quick  return  by  hand  to  be  provided  for. 

Column. — To  have  lower  end  turned  to  take  table;  support  and  firout 
planed  for  drill  head.  Back  of  column  provided  with  arms  to  take 
driving  cones  and  back  gear.  Diameter  of  column  to  be  not  less  than 
8  inches  in  the  part  turned  to  receive  table. 

Drill  head. — ^To  have  beaiing  on  column  12  inches  long  and  6J  to  7 
inches  wide,  counterbalanced  and  provided  j«rith  clamp  gib  to  hold  to 
column. 

Table. — Compound  table  to  be  24  inches  square. 

Table  arm. — To  be  bored  to  fit  column  and  have  bearing  on  colomn 
not  less  than  10  inches  deep. 

Soleplate. — ^To  be  not  less  than  3  inches  in  depth,  about  38  inches  long, 
and  20  inches  wide,  to  be  accurately  bored  to  a  driving  fit  on  column. 

Workmanship  and  material  to  be  first-class  throughout.  All  bear 
ings  to  be  accurately  fitted.  All  shafts  to  be  of  good  machinery  steel 
unless  otherwise  specified. 

All  gearing  to  be  of  steel  or  strong,  close-grained  iron,  containing  2r* 
per  cent  of  cold-blast  iron.  All  bolts  to  be  of  refined  iron  and  all  nut^ 
frequently  used  to  becasehardened. 

Driving  pulleys  to  be  placed  directly  on  machine  and  all  wrenches 
and  other  appliances  required  to  complete  machine  ready  for  operation 
to  be  furnished  with  drill. 

Distance  from  soleplate  to  lower  end  of  spindle  when  in  its  highest 
position  to  be  4  feet  6  inches  or  more. 

« 
36-inch  drill. 

Driving  cone. — ^To  have  four  steps  for  2J-inch  belt,  largest  step  not  leas 
than  15  inches  in  diameter.  Cone  geared  to  spindle  in  a  ratio  of  10  tol. 
'Back  geared,  giving  eight  changes  of  speed. 

Spindle. — To  be  not  less  than  2^  inches  diameter  and  made  of  open- 
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hearth  steel  containing  one-half  per  cent  of  carbon.  Spindle  to  be  in- 
closed in  feed-rack  sleeve,  and  to  have  traverse  of  at  least  14  inches. 
Spindle  to  be  provided  with  antifriction  washer  to  take  np  thrust. 

Jhill  head. — ^To  be  accurately  fltted  to  ways  on  the  firQut  of  column, 
and  movable  vertically  on  the  same  through  a  distance  of  not  less  than 
21  inches,  and  provided  with  clamp  to  hold  head  in  position. 

Counterweight — Counterweight  to  be  provided  for  balancing  drill 
head  and  spindle.  Chain  and  sheaves  to  be  so  arranged  that  one  weight 
wiU  balance  both  head  and  spindle.  Weight  to  hang  inside  the  col- 
umn. 

Feed. — ^Three  changes  of  feed  by  power  to  be  provided,  and  hand 
feed  and  quick  return  by  hand  to  be  provided  for, 

Column, — ^To  have  lower  end  turned  to  take  table  support  and  front 
planed  for  drill  head.  Back  of  colunm  provided  with  arms  to  take 
driving  cones  and  back  gear.  Diameter  of  column  to  be  not  le^s  than 
11  inches  in  the  part  turned  to  receive  table. 

JDriU  head. — ^To  have  bearing  on  column  not  less  than  15  inches  long 
and  9  to  10  inches  wide,  counterb^anced  and  provided  with  clamp  gib 
to  hold  to  column. 

Table, — Comx>ouBd  table  36  inches  square. 

Table  arm, — ^To  be  bored  to  fit  column  and  have  bearing  on  column 
at  least  15  inches  deep. 

Soleplate, — ^To  be  not  less  than  5^  inches  in  depth,  about  4  feet  8 
inches  long,  and  2  feet  8  inches  wide,  and  to  be  accurately  bored  to  a 
driving  fit  on  column. 

Workmanship  and  material  to  be  first-class  throughout;  all  bearings 
to  be  accurately  fitted.  AU  shafts  to  be  of  good  machinery  steel  unless 
otherwise  specified.  All  gearing  to  be  of  steel  or  close-grained  iron 
containing  25  per  cent  of  cold-blast  iron.  All  bolts  to  be  of  refined 
iron,  and  all  nuts  frequently  used  to  be  casehardened.  Driving  pulleys 
to  be  placed  directly  on  machine  and  aU  wrenches  and  other  appliances 
required  to  complete  machine  ready  for  operation  to  be  Aimii^ed  with 
driU. 

Distance  from  soleplate  to  lower  end  of  spindle  when  in  its  highest 
position  to  be  not  less  than  5  feet.  . 

Class  Bj. 

SpecifioaHona  for  one  (1)  SO-iT^h  drill  to  take  work  50  inchee  diameter. 

Machine  to  consist  of  a  heavy  soleplate,  on  which  is  mounted  the 
column^arrying  on  its  back  at  upper  end  the  driving  cone  and  back 
gear.  The  upper  end  of  column  reaches  over  and  forms  bearing  for  the 
upper  and  lower  ends  of  spindle. 

Lower  part  of  column  to  be  turned  to  fit  table  arm  and  provided 
with  heavy  flange  to  bolt  to  soleplate.  Table  arm  to  be  fitted  to  column 
and  arranged  to  revolve  about  the  same  and  fitted  with  square  com- 
pound table  and  provided  with  vertical  adjustment.  Countershaft 
with  driving  pulleys  to  be  provided  for  this  machine. 

Driving  cone, — ^To  have  four  steps  for  3-inch  belt.  Largest  cone  to  be 
about  18  inches  diameter  and  geared  to  spindle  in  ratio  of  about  12  to  1, 
provided  with  back  gear  giving  eight  changes  of  speed. 

tipindle, — To  be  not  less  than  3^  inches  diameter  and  made  of  open- 
hearth  steel  containing  ^  per  c^nt  of  carbon.  To  have  traverse  of  15 
inches,  and  provided  with  quick  return  by  lever,  and  well  provided  with 
antifriction  washers  to  take  up  thrust. 
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Feeds, — ^To  be  driven  by  belt,  to  be  three  in  number,  and  transmitted 
to  spindle  by  rack  sleeve.  Counterbalance  to  be  provided  for  spindle; 
also  hand  feed. 

Table, arm, — ^To  have  bearing  on  the  column  from  16  to  18  inches  deep. 
To  be  capped  and  provided  with  clamp  bolts  to  clamp  to  column.  To  W 
adjusted  vertically  by  screw,  bevel  gear,  shaft,  an,d  crank.  To  be  pro- 
vided with  stop  pin  to  bring  center  of  arm  exactly  under  center  of 
spindle. 

Arm  to  project  from  edge  to  column  about  40  inches,  and  to  be  fitted 
with  ways  for  square  table  at  least  18  inches  wide.  Arm  to  be  pro- 
vided with  bored  hub  to  receive  bushings  for  boring  bars.  Hub  to 
bore  4J  inches. 

Compouna  table. — ^To  be  at  least  30  inches  square  and  fitted  to  perfect 
bearing  on  table  arm,  and  provided  with  gib  to  take  up  wear.  Table 
to  move  laterally  on  arm  by  screw  operated  by  hand  wheel  undemeatli. 
Table  to  have  opening  through  center  to  allow  boring  bar  to  reach  into 
table  arm,  and  to  be  provided  with  detachable  circular  table,  48  inches 
diameter,  operated  by  worm  gearing.. 

Column, — To  be  turned  to  12 J  inches  diameter  to  receive  table  arm- 
Front  of  column  to  have  slot  accurately  planed  to  receive  brcmze  nut  for 
elevating  ^.nd  lowering  table  arm.  Column  to  contain  all  the  bearinjrs 
for  driving  cone,  back  gear,  and  spindle.  Lower  spindle  bearing  to  re- 
ceive bronze  bush  not  less  than  10  inches  long,  bored  to  fit  aiiindle. 
Flange  on  lower  end  of  column  to  be  at  least  20  inches  diameter,  not  less 
than  If  inches  thick,  and  bolted  to  soleplato  by  at  least  four  hea\T 
bolts. 

Soleplate. — To  be  not  less  than  7  inches  thick,  6  feet  long,  and  3  feet 
6  inches  wide.  To  be  provided  with  slots  for  clamping  work  and  bored 
to  4^  inches  exactly  under  center  of  spindle^ to  take  boring  bai's.  Dis- 
tance from  soleplate  to  lower  end  of  spindle  to  be  56  inches. 

Material  and  workmanship  to  be  first-class  throughout.  All  bearinjrs 
must  be  accurately  fitted.  All  gearing  to  be  of  steel  or  strong,  dose 
grained  iron  containing  25  per  cent  of  cold-blast  iron. 

All  shafts  not  otherwise  specified  to  be  of  good  machinery  steel,  and 
all  bolt-s  to  be  of  refined  iron.  All  nuts  frequently  used  to  be  ctisehanl- 
ened.  Countershaft,  pulleys,  hangers,  wrenches,  and  all  other  appli- 
ances to  complete  machine  ready  for  operation  to  be  ftirnished  with  drill. 

Glass  S. 

Specifications  for  one  (1)  66'inch  horizontal  boring  a/nd  drilling  ma^*tV. 

This  machine  is  to  bore  to  a  center  of  66  inches  diameter.  Ix^ngitn 
dinal  table  to  be  7  feet  long  and  fitted  with  compound  table  surmounted 
by  circular  table.  Outer  end  of  longitudinal  table  to  be  supported  by 
a  yoke,  which  also  forms  the  bearing  for  the  end  of  boring  bar. 

Driving  cone. — To  have  5  steps  for  Scinch  belt,  ranging  from  about?) 
to  18  inches  diameter.  Cone  to  be  strongly  back-geared  to  spindle 
sleeve  in  ratio  of  10  to  1,  giving  ten  changes  of  speed.  Speeds  to  bt* 
ivdapted  for  steel. 

Spindle  sleeve, — To  be  of  strong  close-grained  cast  iron  and  running  in 
brass  bearings  composed  of  90  copper  and  10  tin. 

Spindle, — To  be  of  open-hearth  steel,  containing  J  percentof  carboD. 
Diameter  to  be  4  inches.  Spindle  to  have  traverse  of  5  feet,  obtaiunl 
by  two  settings  of  same.  Spindle  to  have  quick  return  by  hand: 
spindle  to  have  a  1-inch  rough  hole  bored  from  end  to  end,  and  to  be 
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provided  with  ii  clotachable  bearing  for  milling  at  a  diameter  of  32  inches 
or  less. 

Feeds. — ^To  be  adapted  for  steel.  To  be  four  in  number,  two  for  drill- 
ing and  two  for  boring,  driving  by  positive  gearing  from  headstock,  and 
transmitting  motion  to  spindle  by  rack  and  pinion  or  otherwise.  All 
liaudwheels  and  levers  for  operating  spindle  and  feeds  by  hand  to  be  in 
convenient  location  in  front  of  headstock. 

Longitudinal  table. — To  be  7  feet  long  and  24  inches  wide  and  fitted 
to  ways  on  front  of  headstock  and  provided  with  clamp  gibs  on  same. 
Table  to  be  supported  at  the  outer  end  in  yoke  and  fitted  with  elevat- 
ing gear  for  hand  and  i)ower. 

Compound  table. — Intermediate  table  to  be  fitted  to  longitudinal  table. 
To  be  24  inches  wide  and  36  inches  long,  and  to  have  automatic  longi- 
tudinal feed. 

Cross  table. — ^To  be  fitted  to  intermediate  table.  To  b^  36  inches 
wide  and  about  bS  inches  long. 

Circular  table. — To  be  mounted  on  cross  table.  To  be  48  inches  in 
diameter  and  provided  with  special  power  feed  for  circular  milling. 
Feed  to  be  transmitted  to  circular  table  by  tangent  gear.  Table  to  be 
provided  with  clamp  gibs  for  holding  in  position  when  used  for  other 
puri>o8e8.  Feed  to  range  from  4^  inch  per  revolution  for  the  finest  to  J 
inch  for  the  coarsest,  on  diameter  of  42  inches.  Feeds  to  be  four  in 
number. 

Facing  head. — ^To  be  provided  to  go  on  flange  of  spindle  sleeve. 

ffeadstoeJc. — To  Jbe  <ff  strong  box  form,  with  interior  arranged  for  tool 
closet. 

SoUplate. — To  be  at  least  7  inches  deep  and  30  inches  wide,  and  pro- 
vitlcMl  with  lugs  for  tbundation  bolts. 

Elevating  Hcreips. — ^To  be  of  good  quality  machinery  steel,  not  less 
than  3^  inclies  in  diameter,  and  fitted  into  nuts  not  less  than  7  inches 
long.     Pitch  to  be  from  ^  inch  to  i  inch. 

Material. — ^All  pinions  of  small  diameter  to  be  made  of  steel  forging, 
and  all  other  gearing  to  be  of  close-grained  cast  iron  containing  25  per 
cent  of  cold-blast  iron.  All  shafts  and  feed  screws  to  be  made  of  good 
machinery  steel,  and  all  bolts  of  steel  or  refined  iron.  All  nuts  fre- 
quently used  to  be  casehardened. 

Workmanship  and  finish  to  be  first-class  throughout. 

All  necessary  countershafts,  pulleys,  hangers,  wrenches  and  other 
appliances  to  complete  machine  ready  for  operation  to  be  frirnished  with 
machine. 

Class  T. 
Specifications  for  one  (1)  vertical  milling  ma^ihin^  (heavy). 

This  machine  must  be  strongly  built  throughout,  and  admit  weights 
of  1,200  [Mkunds  on  the  table  without  excessive  wear  or  any  injury  to  the 
]ii;ichine.  The  mill  spindle  is  to  be  vertical,  an<l  is  to  have  7  inches 
<liameter  at  the  lai'gest  part.  It  must  admit  work  20  inches  high  and  46 
inches  in  diameter;  thus  the  distance  from  (tenter  of  spindle  to  face  of 
<*c>lumn  must  not  be  less  than  23  inches. 

The  diameter  of  table  over  T-slots  should  be  as  large  as  possible,  but 
not  less  than  32  inches. 

The  machine  Ib  to  be  powerfully  geared  for  heavy  work,  and  all  feeds 
must  be  adapted  for  steel. 
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Besides  the  necessary  milling  speeds  the  machine  most  be  provided 
Avith  at  least  two  drilling  speeds. 

The  spindle  is  to  be  carried  in  a  bearing  which^'can  be  raised  or  low- 
ered in  order  to  bring  the  cutter  into  a  suitable  position  for  operating 
work  of  varying  depths. 

The  carriage  is  to  have  longitudinal,  transverse,  and  circular  power 
and  hand  feeds. 

The  automatic  feed  must  be  reversible. 

Material  and  workmanship  must  be  first-dass  in  every  respect 

The  machine  is  to  be  furnished  complete  with  countershaft,  pulleys, 
wrenches,  drip  pan,  and  reservoir  for  oil,  etc. 

Glass  17. 

Specifications  for  one  (1)  Universal  milling  nuichine  No.  3^  as  manufac- 
tured by  the  Brown  dk  Sharpe  Manufacturing  Company. 

This  machine  is  to  allow  the  use  of  cutters  up  to  8  inches  in  diameter. 
Gone  to  have  three  steps  for  Scinch  belt.  Machine  to  have  six  changes 
of  feed  and  the  same  number  of  changes  of  sx>eed.  The  table,  40  by  T 
inches,  has  an  automatic  feed  of  22  inches;  it<$an  be  lowered  to  a  dis- 
tance of  17  inches  from  center  of  spindle  and  set  at  angles  up  to  44  de- 
grees each  way  from  the  axis  of  spindle.  Machine  to  hb  provided  with 
spiral  head,  vise,  etc. 

The  following  tools  to  b^  frimished  with  the  mathin^: 

One  half-inoh  screw  arbor. 
One  inch  screw  arbor. 
One  inch  milling  arbor. 
Fly  cutter  arbor  with  tool. 
Collet  and  key  for  small  end  miUs. 
End  mill  |  inch  diameter. 
End  mill,  ^  inch  diameter. 
End  mill,  f  inch  diameter. 
End  mill,  li  inches  diameter. 

Face  mill,  4  inches  diameter,  1-inch  face,  1-inoh  hole. 
Milling  cutter,  Ij^  inches  diameter,  ,^-inch  face,  i-inoh  hole. 
Milling  cutter,  2^  inches  diameter,  3-inch  fiaoe,  1-inch  hole. 
Milling  cutter,  2^  inches  diameter,  1-inch  Ace,  for  milling  teeth  of  spiral  mills,  40 
deerees  and  12  decrees. 
One  pair  straddle  miU  cutters,  4  inches  diameter,  f-inoh  face,  1-inch  hole. 
Metal  slitting  saw,  3  inches  diameter,  t\{-inch  face,  1-inoh  hole. 
Sixty  degrees  angular  cutter^  If  inches  diameter,  i-inch  hole,  right  hand. 
Sixty  degrees  angular  cutter,  l|  inches  diameter,  ^inch  hole,  lc3t  hand. 
Sixty  degrees  angular  cutter,  2f  inches  diameter,  I-inch  hole,  right  hand. 

All  necessary  countershafts,  pulleys,  hangers,  wrenches,  and  other 
appliances  to  complete  machine  ready  for  operation  to  be  fiirnished 
with  machine. 

Class  Ui. 

Specifications  for  one  {!)  No.  2  vertical  spindle  milling  machine^  as  Mrilt 
hy  the  Brown  &  Sharpe  Manufacturing  Company. 

The  platen  of  this  machine  is  gibbed  solidly  to  a  broad  and  substan- 
tial  base  and  rests  upon  flat  and  ample  bearings.  It  is  41  inches  long 
and  13f  inches  wide,  and  is  fed  in  either  direction  automatically  or  by 
hand  its  entire  length  and  width.  It  has  eight  changes  of  speed  for 
each  speed  of  spindle.    At  its  lowest  point  the  spindle  is  to  be  1}  inches 
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and  at  its  highest  15  inches  above  the  platen.    Spindle  to  have  1 2  speeds. 
Machine  to  allow  cutters  up  to  8  inches  diameter  to  be  used  for  surfac-  ^ 
ing. 

Circular  milling  attachment,  18  inches  in  diameter^  with  automatic 
feed  in  either  direction,  is  to  be  furnished.        i 

Countershafts,  hangers,  pulleys,  wrenches,  and  all  appliances  to  com- 
})lete  machine  ready  for  operation,  to  be  famished  with  machine* 

Class  V. 

Speeificatians  for  tw'o  {J2)  ^^  heavy  ^^  milling  mcushineSj  numufdctured  by 

Pedriek  &  Ayer. 

The  machine  must  possess  "  vertical  '^  and  "  angular''  attachment;  it 
must  be  adapted  for  cutting  racks,  and  spur  and  bevel  gear^  up  to  40 
inches  diameter,  for  profiling  or  angular  milling,  combing  or  drilling  at 
right  angles  to  the  main  spindle  of  the  machine,  cutting  up  square 
stock  by  saws,  milling  of  slots,  arcs  or  circles,  dies  for  sheet  metal, 
square  pieces  on  edge,  etc.  Bidders  to  state  size  of  largest  and  small- 
est gears  the  machine  will  cut. 

The  spindle  to  be  of  steel,  and  the  front  end  to  run  in  solid  self-cen- 
tering boxes.  Spindle  to  be  threaded  on  the  end  to  screw  on  large 
inserted  tooth-mills,  etc.  The  hole  in  the  end  of  spindle  to  receive 
arbors,  bushings,  etc.;  to  be  about  12  inches  long,  2  inches  diameter  at 
outer  and  1^  inches  at  inner  ends,  so  as  to  be  practicable  for  heavy 
work. 

The  overhanging  arm  to  be  of  hammered  steel;  it  should  move  out 
to  supi)ort  cutter  arbors  26  inches  from  end  of  spindle,  and  should  be 
arranged  to  be  pushed  back  or  moved  out  of  the  way  entirely  when  not 
in  use. 

The  knee  to  have  a  bearing  of  24  by  14  inches  and  a  vertical  move- 
ment of  19J  inches.  Its  movement  in  line  with  the  spindle  to  be  12 
inches. 

Table  or  platen  to  be  48  by  14  inches,  horizontal  feed  12  inches, 
ti^ansverse  feed  32  inches.  It  should  have  three  T-slots  for  ^inch  bolts 
on  top.  It  must  be  placed  end  for  end  or  in  line  with  spindle,  and  its 
feed  is  to  operate  automatically'  while  in  any  position.  There  must  be 
three  feeds,  one  for  table,  one  in  line  with  the  spindle,  and  one  up- 
and-down  feed,  all  reversible  and  automatic,  with  automatic  stops. 

All  feeds  to  be  arranged  for  steel-milling.  Feed  to  be  driven  by  a 
2-inch  belt,  and  motion  farther  conveyed  throughout  gears  and  clutches. 
It  must  be  reversible  and  operated  by  a  lever  of  such  construction  as 
to  remain  in  any  position  desired.  This  lever  is  to  control  all  different 
feeds  in  all  directions  and  to  work  with  automatic  stops.  AH  feed  gears 
to  be  of  steel,  cut.  Dials  to  read  in  decimals.  Index  head  to  swing 
16  inches.  Vise  to  swing  at  any  angle  from  0  to  90  degrees,  to  have 
hardened-steel  jaws  8  by  2  inches,  and  to  open  5J  inches. 

Countershafts  to  have  two  clutch  pulleys,  and  to  have  facilities  for 
oiling  while  pulleys  are  reversing.  Hangers,  drip  cups,  shifter  rod,  and 
all  necessary  appurtenances  to  be  furnished  for  countershaft. 

With  this  machine  will  be  furnished: 

Index  head  with  back  center. 
Vertical  and  angular  attachment. 
Universal  vise  cbnck. 

And  snoh  other  attachments  as  are  mannfiBictnred  by  Pedriek  &  Ayer  for  this 
machine. 
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Class  W. 

Specifications  for  one  (!)  profiUng  machine. 

This,  machine  must  be  provided  with  a  large,  8troug,  and  well-sup- 
ported table,  capable  of  receiving  and  supporting  a  solid  steel  plate  of 
42  in(!heH  in  diameter  and  6  inches  height.  The  spindle  (single)  must 
be  arranged  for  work  of  these  dimensions,  and  should  be  provided  with 
Parkhurst's  patent  device  for  cutting  formers  without  reversing  the 
fixtures. 

Countershaft,  hangers,  pulleys,  wrenches,  and  all  appliances  to  com- 
plete the  machine  ready  for  operation,  must  be  furnished  with  it. 

Class  X. 

Specifications  for  one  (1)  drill  grinding  machine  with  pointing  attachment 

as  built  by  Wm,  Sellers  dt  Co. 

This  machine  is  to  be  adjustable  for  all  angles  of  drill  points  i'ron\  0(1  to 
130  degrees,  and  must  be  furnished  complete,  and  with  all  attailiments 
manufactured  for  it  by  Wm.  Sellers  &  Co. 

Countershaft,  hangers,  pulleys,  wrenches,  and  all  appliances  to  com- 
plete machine  ready  for  use,  must  be  furnished. 

Class  Y. 

Specifications  for  one  {1)  emery  wheel  tool  grinder  No*  5,  €ls  numufaetured 
by  the  Springfield  Glue  and  Emery  Wheel  Company. 

Emery  wheel  to  have  36  inches  diameter  and  4  inches  width.  Hood 
of  wheel  to  have  a  suitable  opening,  with  cover  on  back  for  grinding 
long  tools. 

This  machine  is  to  be  furnished  with  water  tanks,  centrifugal  pomp 
piped,  slide  rest,  countershaft,  hangers,  pulleys,  wrenches,  and  all  ap- 
pliances to  complete  machine  ready  for  use,  including  one  diamond- 
point  tool  for  dressing  emery  wheel. 

Class  Z. 
Specifications  for  one  {!)  screto  moAihine. 

This  machine  is  to  cut  screws  ranging  from  |  inch  to  IJ  inches,  inclu- 
sive, in  diameter,  and  for  bolt  lengths  of  9  inches  under  the  head. 

Cone  spindle  to  be  provided  with  double-ended  clutch  engaging  cone 
and  back  gear,  or  other  suitable  mechanism,  by  which  the  spindle  can 
\}i\  instantly  changed  from  slow  to  fast,  or  stopped  or  started  without 
shifting  belt  on  countershaft. 

Front  end  of  sjiindle  to  be  provided  with  chuck  of  suflBcient  power  to 
hold  work  while  being  operated  on. 

Carriage  to  have  large  bearing  on  bed,  to  be  provided  with  iKiwer 
feexl  for  turning.  Tool  rest  to  be  fitte<l  with  two  tool  i)Osts,  one  on  th« 
front  and  one  on  the  back.  Tool-rest  to  be  fitted  to  a  slide  operateil  by 
cam  to  engage  or  disengage  the  lead  screw  with  nut,  when  cutting 
threiuls  with  tool  in  tool  post. 

Die  plate  with  opening  and  closing  dies  to  be  mounted  on  the  car- 
riage, and  i)rovide(l  with  dies  for  all  the  diameters  within  the  range 
of  machine. 
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Turret — To  be  mounted  on  a  substantial  base,  and  provided  with 
six  holes  for  taking  the  several  tool  and  die  holders.      • 

Turret  ha^te. — ^To  have  large  bearing  on  bed.  To  be  provided  Avith 
two  changes  of  power  feed,  and  quick  movement  by  hand  on  the  bed. 
To  be  further  provided  with  mechanism  for  automatically  revolving 
turret,  and  adjustable  to  any  position  on  the  bed. 

Bed, — To  rest  on  trough  designed  to  catch  the  oil  dripping  from  dies 
and  tool-holders.  Said  trough  to  be  provided  with  a  strainer,  allowing 
the  oil  to  flow  back  into  the  reservoir*. 

Oil  pump. — To  be  provided  and  operated  by  power.  Said  pump  to 
convey  the  oil  to  lubricating  i)ipes  or  spouts  provided  with  stopcocks. 
By-pass  valve  to  be  provided,  by  which  means  the  oil  will  iiqw  back 
from  pump  to  reservoir  and  avoid  stopping  the  immp  when  the  outlet 
cocks  are  closed. 

Equipments. — Msichine  to  be  furnished  with  the  following  equipments 
for  turning  and  chasing  screws,  viz: 

Center  for  turret, 

End  gauge, 

Turner  with  6  bushes, 

Bizer  with  6  bushes, 

Die-holder  with  6  dies. 

Open  dies,  6  sizes, 

Six  (6)  open-die  hobs, 

8ix  (6)  holes  for  lead-screw  nut, 

8iz  (6)  nut  taps, 

Six  (6)  lead  screws  with  nuts, 

Six  (6)  solid  in-and-out  calipers ; 

all  for  cutting  the  following  sizes  of  screws,  viz :  |-inch,  finch,  J-inch, 
1-inch,  l^-inchj  and  1^-inch. 

Workmanship  and  material  to  be  first  class  throughout. 

All  necessary  countershafts,  pulleys,  hangers,  wrenches,  and  other 
appliances  to  complete  machine  ready  for  operation  to  be  furnished 
with  machine. 
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ESPORT  OK  FIRINGS   WITH  IS^-POUND  3.2-INCH  SHELL  WITH  BAXI>S 

ATli  INCHES,  AND  f  INCH  FROM  BASE. 

(Ten  plates.) 

• 

In  accordance  with  instructions  of  May  29, 1890,  firing  was  condncted 
at  Sandy  Hook  Proving  Ground  at  targets  placed  1  mile  and  3,000  yards 
with  3.2-inch  shell,  having  bands  placed  at  1|  inches  and  five-eightbs 
inch  from  the  base.  Heretofore  the  bands  of  the  3.2  inch  shell  have 
always  been  placed  1^  inches  from  the  base,  and  the  original  instruc- 
tions directed  a  comparison  to  be  made  with  targets  previously  ob- 
tained. These  instructions  were  subsequently  modified,  until  finally 
they  directed  a  comparison  between  shells  3  calibers  long  with  heads 
having  2  calibers  radius  and  weighing  13^  pounds. 

The  accompanying  firing  and  target  records  give  the  results  obtained 
in  the  first  series  of  firings,  which  sum  up  as  foUows : 


Distances  of  band 

from  base,  in 

inches. 

Aocnraoy. 

Angle 
of  fire. 

Veloc- 
ity. 

Pres- 
sure. 

• 

1 

i 

10 
10 

10 
8 

• 

3 

o 

• 

9 

7 

8 
7 

• 

« 

s 

1 

8 

2 
1 

Deyiation  from  center 
of  impact. 

1 
1 

Mean 

hori- 

Bontal. 

Mean 

rertl- 

cal. 

Mean. 

At  one  (1)  mile: 

0.625  inch 

1.250  inches 

At  3,000  yards: 

0.626  inch 

1.250  inches 

2.466 
1.245 

1.687 
4.428 

1.531 
2.245 

4.468 
4.551 

2.894 
2.667 

4.775 
6.340 

o    / 

225 
225 

5  40 
5  18 

1,638 
1.663 

32,155) 
32.660( 

Mean  of  throe 
rofonda. 

From  the  above  it  appeared  that  the  projectiles  had  nearly  the  same 
accuracy  at  1  mile,  while  the  advantage  seemed  to  be  with  the  shell  banded 
at  0.625  inch  from  the  base  at  3,000  yards. 

Owing  to  the  fact  that  the  platform  from  which  the  gun  was  fired  in 
the  foregoing  tests  was  not  considered  suf&ciently  stable,  a  ftarther  series 
of  fi^gs  was  provided  for  with  shell  banded  as  before,  viz,  at  0.625 
inch  and  1.25  inches  from  the  base. 

On  December  23  ten  rounds  were  fired  at  1  mile  range  with  each  kind 
of  band  and  the  best  results  were  obtained  with  the  band  five-eightlw 
inch  from  the  base. 

On  December  29  ten  rounds  were  fired  at  1  mile  with  each  kind  of 
band  and  the  results  were  slightly,  but  not  materially,  better  with  the 
band  1^  inches  from,  the  base. 
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Several  efforts  were  made  in  Janaary,  as  shown  by  the  records^  to  ob- 
tain satisfiBtctory  targets  at  3,000  yards,  but  owing  to  bad  conditions  of 
light  and  wind  they  were  unsuccessful  until  January  15,  when  teni;ounds 
were  fired  with  the  band  five-eighths  inch  from  the  base.  Four  of  the 
shells  missed  tiie  target  but  the  six  which  struck  it  were  grouped  well 
together  veortically. 

Six  rounds  were  then  fired  with  the  bands  1^  inches  from  the  base 
and  the  results  obtained  were  greatly  inferior  to  those  with  the  other 
bands.  , 

This  firing  was  executed  from  a  firm  platform  and  confirms  the  pre- 
vious results  obtained  and  reported  upon  I^ovember  13, 1890. 

It  is  therefore  recommended  that  hereafter  the  band  of  the  3.2-inch 
shell  be  placed  at  a  distance  of  five-eighths  inch  from  the  base. 
Very  respectfully,  your  obedient  servant, 

Charles  Shaler, 
Captain^  Ord.  2>ept,  U.  8.  Army^  Commanding. 

( 3725-W ) 

)  461-^1 ; 
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Beoord  of  firing  with  S.^Anoh  B,  L,  rifle  (steel),  No.  18,  We»t 

[Object  of  tiring,  to  test  relAtrre 


No.  of 
lire. 


1289 


P.M. 


1290 


1291 


1202 


1293 


1294 


Powder. 


Kind. 


1295 


1296 


1297 


1298 


1299 


1300 


1301 


o 


•3 


to 


o 
1-9 


a 

o 

P4 


Projectile. 


Weight.      Kind. 


Lbt.  Oz.' 
a    12 


3    i: 


3    12 


3    12 


3    12 


3    12  I 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12  , 


o 


0* 


'^ 


B 

c 


G 


as 

& 

rs 

is 

.a 
w 
P 

.481 


a 


o 

00 
M 


.a 


Weight. 


I  ElevA- 
'    tiuu. 


Zrft*.  Oz. 
12  14 

6  Hand. 
4  lead. 


13    8 


12  15 

Osiuid. 
3  lead. 


13    8 

12  14 

6  gaiid. 
4  lead. 


13    8 


12  15 

9  plug. 


13    8 


13    0      » 
8  plug. 


13    8 

13    1 

7  plug. 


13    8 


12  15^ 

8i  plug. 


13    8 

13    0 

8  plug. 


13    8 


12  13 

11  plug. 


13    8 


13    0 

8  plug. 


13    8 


12  13 

11  plug. 


13    8 


12  13 

11  plug. 


13    8 


12  14^ 

H  plus. 

13  8 


o      ' 
2    00 


2    20 


2    25 


2    25 


2    25 


2    25 


2    25 


2    25 


Wind   al 

luwanct*. 

points  left. 


2    23 


2    25 


2    25 


2    25 


2    25 


T*<r 


A 


A 


A 


A 


Iff 


Iff 


X0 


Wioft. 

streueth 

and  III 

nctiiin. 


12 


10 


9 


10 


11 


11 


12 


U 


11 


13 


IS 


u 
9 
O 


a 
e4 


0 
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Point  Fomidrg,  at  Sandy  Book,  N,  J.,  October  .f,?,  1890, 
bandiiig  of  pruJecUles.] 


Distance  from  cen- 
ter of  Uiiget. 


Distance  t'rora  center  of 
I  iujpact. 


Vtrijoal.  HorizontaL 


> 


la 


Ft. !  Ft. 


Ft. 


Ft. 


Vertical. 


o 


IIorixontaL 


o 


J^.   '   -Ff. 


,!    7 


2  , 


e* 


»i 


8* 


11 


9 


6 


Oi 


6i  1.286 


«» 


1.714 


«. 


•3 

Hi 


n 


1.288 


2.714 


14 


1.214   1.714 


1.214    5.786 


8 


.  214     .  214 


9       .286  ;. 


786 


5     2.786 3.214 


WAR  01— VOL  ni- 


■32 


IS 


0. 


H 


■£« 

«-§ 

OS'S 

II  § 

'^  oe  s 

ill 

2  (-1  G 

•r«  5  hO 

•^  -.  • 

^.2  ?* 

Si    Si 

.»■  •»»  1; 

4       hn 

Ip 

*  <3  0 

2.  't 

S.3  S 
is  5  5 


Special  remarks  about  each  lire,  such 
as  e.ft'ect  on  piece,  action  of  breech 
mechunism,  conHnmjptioii  of  )N»w(ler, 
aotind  of  ])roJeclile  lu  t)i^ht,  scatter- 
ing of  fragments,  etc.,  anU  mctrologi- 
caidata. 


Sighting  shot.  Strnck  100  yards  in  ltt>nt 
of  target  and  rioochetted  over. 


Sighting  shot. 


Sighting  shot. 


Miss. 


Miss. 


Miss. 

Center  of  impact :  Feet. 

Above 8.214 

Left 8.214 

Mean  vertical  deviation  from  ctm- 

t«r  of  impact 1. 245 

Mean  horizontal  deviation  &om 

center  of  impact 2. 245 

Mean  deviation  from  center  of 

impact 2.367 
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UwQrA  of  firing  wiUi  S.e-inoh  B,  L.  Hfte  {steel),  No»  18,  Wm\ 

[Object  of  flriliK.  to  teat  reliUra 


No.  of 


P.M. 


n  1302 


1303 


1804 


1305 


1306 


1307 


1308 


1300 


1310 


1311 


Powder. 


Kind. 


09 

I 

! 


I 


n 


a 

o 

d 
P 


Projectile. 


Weight      Kind. 


Lb$,  Oz. 
8    12 


3    12 


3    12 


3    12 


3    12 


8    12 


8    12 


3    12 


8    12 


3    12 


« 

a 

I 

d 


.d 
a 


i 

09 


OQ 


13    0 

8  ping. 


Weight. 


13    8 


13    0 

8  plug. 


13    8 


13    H 

0*  plug. 


13    8 


13    2 

6  plug. 


13    8 

1 

I  13    0 

,  8  plug. 


13    8 


13    0 

8  plug. 


I  1 


18    8 

>  13    2 

i         6  plug. 


13    8 


I  13    0 


8  plug. 


13    8 


!  13    2 

6  plug. 


13  8 

I  13  3 

!  5  plug. 

13  8 


tion        lowanoo, 
"®"'     points  leA. 


2    25 


2    25 


2    26 


2    25 


2    25 


2    25 


2    25 


2    25 


2    25 


2    25 


■ 


EeooiL 


Fe§t. 


11 


U 


12 


12 


12 


11 


12 


12 


12 


12 


Wind, 
stamsth 
■ndoi- 
reotion. 


I 

.3 

a 
m 

t 

a 
E 


REPOHT  OP  THE  OHIBP  OP  OEDNANCfi. 
Poi»l  Foundry,  at  Saiidj/  Hook,  N.  J.,  Oolober  SS,  JSK)— Continued, 
bandlBf  of  pcoJeotUu.] 


'- 

w 

7 
B 

List 
.BSB 

.777 

1.723 
i.223 

3.22S 

1.8U 

I.M1 
2.SU 

1.277 
L»TT 

.an 

orlnc  (o  Dnmbei  of  shot  holei  In  tar. 
KM  lb  location  oonid  not  be  aaoac- 

Center  of  Impact:                            F«(. 

Above *.flll 

Left ».t77 

Mean  rertical  deviation  from  cen- 

t«roflniM«t Z*M 

Uean  horizontal  deviation  ftom 

center  of  impact LBS! 

Mean  deviation  fttmi  «mtar  of 

W.  Oibnn,  0.  D. 

KEPOET  OF  THE  CHIEF  OF  OEDNANCB. 

Record  of  firing  with  S.S-ineh  B.  L.  rifie  (ttttl),  So.  IS,  Wmt 


IO10»tofflrtag.t<l 

Mtnblln 

Ho.  of 

E 

- 

wind  .1- 
painU^A. 

B«c»ll 

Lbi.Oz. 

Lbi.Oi. 

fM. 

ItXi 

§ 

i 

4  l^'d.' 

1 

1333 

cf 

3    U 

1 

4™d.' 

S    35 

1 

" 

1334 

s  sa 

1 

i 

t  iBHi.' 

13    8 

133* 

1 

3   li 

1" 

11  IS 

S    12                    1 

A.M 

9  pine. 

il 

13    8 

Pi 

1 

U; 

3 

10  v\ng. 

j 

1387 

ill 

»  plug. 

s» 

1 

» 

1338 

s, 

3     11 

"^IT 

s  m 

. 

J, 

I 

w 

4  luul. 
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Point  Foundry f  at  Sandy  RooJCf  N.  J,,  October  B9,  1890, 
banding  of  prctjectiles.] 


Special  remarka  about  each  fire,  anch  as  effect  on 
piece,  action  of  breech  mechanism,  consamption 
of  powder,  sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metrologfcal  data. 


Gnn  mounted  on  Bnffineton  steel  field  carriage 
(light),  No.  17,  with  old  spiral-spring  brakes. 
I)e  Bange  gas-check.  Base  plugs  of  extra 
length  made  for  these  shells  ana  used  in  weight- 
ing them  up.  Cannon  friction  primers  (ex- 
perimental), with  modified  priming,  March, 
1890.  Peep  rear  sight  and  cross  hair  trunnion 
sight  used. 


Fired  at  3,000-yaTds  target. 


aim  sighted  bj  Li«at.  O.  M.  Lissak,  O.  D. 
Ttfget  observed  by  Lieut.  W.  W.  Gibson, 

Fizing  oondnoted  by  the  proof  officer. 


Sightine  shot.     Hiss.     Bight  brake  Jumped  oiT 
wheelin  recoiling. 


Sighting  shot.    Hiss. 


Sighting  shot.    Struck  target  6  feet  below  and  1 
foot  to  left  of  bull's-eye. 


Firstprimer  failed;  defective.    Miss. 


Hiss. 


Hiss. 


Sightine  shot.  Struck  ground  75  feet  in  front  of 
target:  ricochetted  through  target  3  feet  above 
and  3  feet  to  left  of  bull's-eye. 


BEPOET  OF  THE  CHIEF  OF  OEDKANCE. 

Beeord  of  firing  with  S.S-itteh  S".  L.  riJU  (sttel).  No.  IS,  Wm 
lOi^tfat  of  arlniE.  to  detarmlM 


Lit.Oi. 

Lb:Ot. 

FMt. 

Pimnlll. 

Fml.   1 

-       . 

(I,«g4) 

133V 

3    12 

«! 

12  15 

D    00 

hw 

11 ' 

\ 

. 

1  und. 

li:«>i 

IHO 

S    12 

li 

10  plug. 

0     DO 

Siiffi 

Bo  1,  3Z.0« 

" 

lUI 

t 

3    1! 

P 

«  |>lne- 
IB     8 

0     00 

^1? 

No.i.a!!.2:o 

^\ 

A.1I-... 

13t£ 

I 

■" 

H  plug. 

.„ 

SliS!' 

No.  1.32.150 

", 

1343 

I 

!; 

10  plug. 

.« 

m 

Ko,l.  S3.W0 

' 

^" 

ISU 

to 

1 

I    13 

lit 

'    ■  10  plug. 
13    3 

0    « 

m 

Ko.  1,  31,Ma 

13 

P 

'^  11  plug. 

M-i-'p 

No.l,32,SOO 

13 
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503 


Point  Faundty,  at  San4y  Boolc^  N.  /.,  Xovembcr  i,  X890. 
velocitks  Ukd  prMturea.] 


Wiod, 
atreuffth 

and  Si- 
rection. 


a 

9 

I 


Gun  monnted  on  Bnfilneton  steel  field  carriage  (ligbt),  Ko. 
17,  with  old  aplral-Bprinff  brakee.  Be  Bange  icas-otaeok. 
Sinoe  last  firing,  old  vent  piece  remored;  worn  ont;  new- 
one  inaerted.  Gannon  frfotion  primers  (experimental), 
with  modified  priming,  Ifareb,  1600. 


Fired  into  field  batt,  section  3 


Copper  oylinders  of  82,000  poonda  initial  oompreesion  and 
UUeeoflSOO. 


Brseobblook  pnsbed  bome  with  perfect  eaae  after  insertion 
of  cartridge. 


Preasnres  and  relocitles  taken  by- Lient.  W.  W,  Gibson,  0.  D. 
Firing  oonducted  by  Lieut.  W.  W.  Gibson,  0.  D.,  assistant 
proofolllcer. 


Special  remarks  about  each 
fire,  such  as  effect  on  piece, 
action  of  breech  mechan- 
ism, consumptioli  of  pow- 
der, sound  of  protf^tiJo  in 
flight,  scattering  of  Arag- 
ments,  etc.,  ano  metrolog- 
icaldata. 


'Warming  charge. 


Head  of  senrlee  rtmmer 
found  broken  off  after  thia 
round. 


504 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  with  3,S'inch  B,  L.  rifle  (steel),  No.  Iff,  Went 

[Object  of  firing,  to  test  rabtire 


Ko.of 
fire 


1348 


1349 


1350 


Towdcr. 


Kind. 


1351 


1352 


r»o  ' 


r.  M.  ^ 


1353 


1354 


1365 


1356 


o 

a 

o 


1 1 


o 


a 
o 

Pi 

s 


Weight. 


X&«.  Or. 
3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


Projectile. 


Kind. 


3    12 


3    12 


o 
1^ 


o 

CD 

o 

t 


Weight. 


Lbt.  Ox. 
12    13 

6  Rand. 
5  lead. 


13     8 


12    15 


9  sand. 


.  13      8 


;  12    13 
I  6  sand. 

5  lead. 


13      8 


12    14 

6  sftud. 
4Ie4ul. 


13     8 


12    14 

6  sand. 
4  lead. 


13      8 

isTTi 

6  sand. 

7  lead. 


13      8 


12    14 

6  sand. 
2  lead. 


13      8 

12    14 

7  sand. 
3  lead. 


LJ      8 


12    15 

9  sand. 

I    13      8 


Eleva- 
tion. 


O        I 

2    15 


2    20 


2    18 


2    12 


2      6 


2      5 


2      8 


2    11 


Wind  al. 

lowance, 

points  left. 


2    12  I 


\ 


'    Wind. 
:  rectk»n. 


Fe€t. 


9;1 


U 


11 


12 


12 


11 


12 


12 


I 


12 
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Point  Fonndryy  at  Sandy  Hool',  K,  J.,  November  ,'?,  1S90. 
bandiog  of  projectiles.] 


Special  remarks  abont  each  fire,  sach  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
snniption  of  powder,  sound  of  iJrojectile  in 
flight, .  scattering   of  fragments,  etc.,  and 
metrological  data. 

Gnn   monnted  on  Buffinf^n   steel  field   carriage 
(light).  No.  17,  with  old  spiral-spring  brakes.    jDe 
liauge  gas-cheok.    Cannon  friction  primers  (ex- 
uerimcntAl),  with  modified  priming,  March,  1890. 
Telescopic  sight  used. 

Sighting  .shot.    Miss. 

, 

Sighting  shot.    Miss. 

I  Sighting  shot.    Miss* 

1 

'  Right  brake  jumped  off  wheel  in  recoiling. 
Sighting  Hhot.    Miris. 

Sighting  shot.    MLss. 

Fired    down  the  hea«h;   sighted    at    3,000-yftrdH' 
tjirget. 

1                                                                             \ 

1 

'  Sighting  shot.    Miss. 

1 

Sighting  shot.    Miss. 

1 
1 

Sighting  shot.    Miss. 

i 

t 

1 

Sighting  shot.    Miss. 

1 
1 
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Becor^  of  firing  with  S,g'iwih  B.  L,  rifle  (steel),  M.  18,  Weei  Point 

[OlU«ot  of  fixing,  to  tost  reloti«« 


^-M. 


No.ofj 
fire. 


1S57 


1858 


1350 


1360 


1361 


1302 


1363 


136i 


1365 


1366 


Powder. 


Kind. 


g 


o 


» 


1 

0 
P 


Weight. 


Lbs.  Oz. 
3    12 


3    12 


3    12 


.1    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


Projectile. 


Kind. 


I 

s 
I 

.9 


•0 

9 


43 

I 


9 


(0 


'5b 


'Weight. 


Ijb8.0t. 
12    15 

9  sand. 

13 

8 

12 

Of  plag. 

13 

8     • 

12 

15 
9    plug. 

13 

8 

12 

IF 
11   plug. 

13 

8 

12 

U 

10  plag. 

13 

8 

12 

U 

10  plag. 

13 

8 

13 

0 

8  plag. 

13 

^ 

18 

1 

7  plug. 

13 

8 

13 

4  plag. 

18 

8 

18 

0 

8  plug. 

13 

a 

Elevo- 
tion. 


o      » 
5    26 


6    22 


5    18 


5    18 


5    18 


5    18 


6    IB 


5    18 


5    18 


6    18 


Windol. 

lowance, 

points  left. 


Roooil. 


FMt, 


9 


9 


9 


Wind, 
strength 

anddi* 
reetion. 


i 


s 

% 

i 

m 

u 

I 

9 

-a 

•c 


HEPORT  OF  THE  CHIEF  OF  OBBNANCE. 

FmaJry,  at  Sanig  Rook,  N.  J.,  Novwiber  S,  lS90—Coutianed. 
haoitugotproieiiWia.] 


DMuieel 
art! 

VertloJ 

■ 

1 

1 

' 

FL 

Ft. 

.. 

,. 

,. 

... 

,. 

... 

SighUiig.hot. 

i 

14 

a.  60 

LSB8 

" 

H 

1 

■  17 

8.M 

t.t*3 

«.sa 

H 

H 

1 

.60 

9.043 

CBDtoroTlDipMt:                                         /-wt 

Left 7.«i 

Muo  TSrtiod  dcTlAU™  from  cen- 
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Xo.of 
fire. 


1367 


1368 


1369 


1370 


1371 


P.  M.  < 


1372 


1373 


1374 


1375 


Jtecoi'd  of  firing  mih  r?.f-iwcfc  B,  L.  rifle  (steel).  No,  18^  WrA 
[Objtiot  of  firing,  comparison  of  3.a-iucli  shell  with  bttidt0.CS 


^Powder. 


Kind. 


1376 


1377 


1378 


1379 


1380 


o 
ri 


S 

t^ 


« 

p 


o 


^ 
M 


O 


Projectile. 


Weight.  ;    Kind. 


Lbs,  Ox. 
3    12 


3    12 


3    12 


3    12 


3    12    1 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


I 


3    12 


3    12 


3    12 


M 

C 


CO 


s 

I 


in 

d 

a 

OS 

if 

a 


S 

i 

IP 


w 


O 

(J 


eft 


Weight. 


12  12 

9    Aand. 
3    lead. 


13    8 

12  13 

8    sand. 
3    lead. 


13    8 


12  12 

9    sand. 
3    lead. 


13    8 

12  ir 

8    sand. 
2    lead. 

— ^■^—  • 


13    8 


13    0 

8    plug. 


13 

8 

13 

0 
8 

13 

8 

plug. 


13 

'\ 

13 

8 

13 

3 
5 

13 

8 

13 

I 

13 

8 

13 

2 

»g' 


ping. 


plug. 


Eleva- 
tion. 


-Wind  al- 
lowance, 
points  left. 


o      / 
5    25 


5    30 


5    25 


5    40 


5    40 


5    40 


5    40 


5    40 


\  -  ■- 


6    ping. 


13    8 


13    1 

7    plug. 


13    8 


13    0 


5    40 


5    40 


5    40 


5    40 


8    plag.  ! 


13    8 


.  13    U 

8    plug. 


13    8 

13    0 

8    plug. 

13    8 


5    40 


5    40 


Recoil. 


Wind 

8treDj!tb 

anddi- 

recUon. 


rut. 


8  1 


9 


9 


9 


8 


9 


9 


9 


0 


u 
c 

e 
« 

c 


k 
a 


3* 


o 
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... 

... 

-- 

... 

" 

... 

— 

1! 
1 

-1 

1 
1 

1^^ 

StgbtbE    Bbot.    atnlclc    (round    lOO 
;uda  In  front  oC  Uirget. 

SlghOneibot.    StrackgwrnodTSyarda 
tfrout  of  target. 

SljhMiig.hot.    atniokgroaDdZ5y»rd» 
in  boot  of  Urget. 

Sighllng  ihoL 

7 

e 

.M 

..■ 

t8T5 

8 

2t 

-TS 
1.75 

2.8JS 

..^ 

13 

15 

a.  25 

,.,= 

.™ 

•  •2S 

Abovo ».7,> 

Left 3.875 

terorimpMt l.WJ 

M«*D  deilHtlou  trom   oonler  of 
GtbMB,  0.  D. 
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Mecw'd  of  firing  with  S.g-inoh  B.  L.  rifle  (9teel),  J95>.  X^ 
[Objeot  of  flriBg,  oomparatlTe  tost  of  3.2-indi  theU 


P.M. 


Ko. 
of  se- 
ries. 


49 


50 


51 


52 


53 


54 


55 


56 


57 


58 


50 


No. 

of 

fire. 


6 


8 


10 


11 


12 


13 


14 


15 


16 


17 


Powder. 


Kind. 


in 
el" 

i 


i 

P 


a 

o 

0 

Q 


Weight. 


Lbs,  Oi. 
8    12 


3    12 


8    12 


8    12 


8    12 


8    12 


3    12 


8    12 


8    12 


3    12 


3    12 


Projectile. 


Kind. 


rl 


3    12 


I 


to 

C4 


9 

•3 


.   f 


U3 

B 


4S 


Weight. 


Lbt.  Oz. 
12    15 

7  sand. 


18     6 


12    15 

7  sand. 


13     6 


13 


0 

6  sand. 


13     6 


13      1 

5  sand. 


13     6 


13     0 
6 


13      6 


13      0 

6  sand. 


13     6 


13      0 

6  sand. 


13      6 

13      0 

•    6  sand. 


13      6 


13      2 

4  sand. 


13      6 


13     0 

6  sand. 


13      6 


12    14 

8  sand. 


13      6 


13      0 

6  sand. 

13      6 


Slera- 
tion. 


o      i 
2    10 


2    13 


2    13 


2    13 


2    13 


2    13 


2    13 


2    18 


2    13 


2    18 


2    13 


2    18 


Wind 
allow- 
ance, 
points 
lefL 


i 


RecoiL 


Fe$L 
10 


10 


10 


10 


11 


11 


10 


10 


11 


U 


11 


U 


O 


s 

t 

1 


X 

a 


^  I 


EKPOBT  OF  TH£  CHIEF   OF  OBDNAKCS. 
IFabmUU  Jr*enal,  at  Sandy  Hook,  N.  J.,  DecimberS!,  1890.' 
with  band  0.(21  Inch  and  l.XS  inobM  ftom  Im««.] 


DleUiic« 

""" 

Di.tMM>._ft|MD_cantarof  j 

VCTllMl 

BorlMHiUI. 

1 

i 

i 

i 

Ft 

Ft. 

Ft. 

Ft. 

F(. 

Ft. 

Ft. 

' 

> 

2 

»l 

m 

i 

._. 

1.70 

^m 

*l 

!4 

B.« 

aizs 

*k 

«i 

1 

4.80 

.B» 
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Beooi'd  of 


P.M. 


60 


61 


62 


63 


64 


65 


66 


18 


19 


20 


21 


22 


PowdtT. 


Kind. 


\\ 


23 


c 


IT? 


24 


67 


2o 


k> 


68 


26 


60 


27 


70 


28 


HEPORT   OF   THE    CHIEF   OF   ORDNANCE. 
»^»I,  al  SaHil'i  Bmk,  S.  J.,  Delimiter  19,  1890. 
ub  MDd  l.SS  Ini-hM  rrom  l>ue.| 


Hi 
111 


Hi 


lorbnvchmech- 


Gun  (ighWd  by  Usui.  O.  U.  Ltsuk.  O. 

D.    TKTCFt  oburred    b;  Corpl.    T. 

Halonev,  ordnanee  dptechnienR 
Firing  amdacted  b;  tbe  praaf  affi<:er. 
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Record  of  firing  with  S.S-inch  B.  L,  rifle  (ekel),  No.  C^ 
[Object  of  firing,  oomparsfeiye  test  of  3.2-inch  sht 


No. 
ofiie- 
ties. 


F.   jU.  ^ 


71 


72 


73 


74 


7o 


76 


77 


78 


79 


60 


81 


No.  of 
fire. 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


Powder. 


Kind. 


04 

Ki 

cf 

a" 

o 

(3 

2 


O 


Weight. 


Lbs.  Oz. 
3    12 


3    12 


3    12 


3  12 


3    12 


3    12 


3    12 


3    12 


3    12 


Projectile. 


Kind. 


•5  JO 


3    12 


3    12 


3    1! 


9 
« 

m 

I 
s 

,a 
u 
B 

lA 

iH 

TS 
P 


.s 
u 

a 


•»4 


o 

1-^ 


CO 


Weight. 


/y6«.  Oz. 
12  12 

6  sand. 
4  lead. 


13    6 


12  15 

7  sand. 


13    6 


12  15 

7  sand. 


13    6 


12  15 

7  sand. 


13    6 

l3~3 

3  Hand. 


13    6 


13    1 

5  sand. 


13    6 


13    0 

6  sand. 


13    6 


12  15 

7  sand. 


13    6 


13    0 

6  sand. 


13    6 


12  15 

7  sand. 


13    6 


12  15 

7  sand. 


13    6 


13    0 

6  SRud. 

13    6 


Eleva- 
tion. 


o      • 
*2    13 


2    15 


2    20 


2    20 


2    20 


Wind 
allow- 
ance 
(points 
right). 


2    20 


2    20 


2    20 


2    20 


2    20 


2    20 


2    20 


Recoil. 


FeeL 
.    11* 


Hi 


10 


11 


11 


9 


10 


Wind. 

strpost* 

and  d» 

rectifii; 


o 

s 

5 

a 

to 


a 
a 

u 
« 

£ 

S 

o 

u 


10 


10 


REPORT   OF   THE   CHIEF   OF   ORDNANCE. 
December  S9, 1890. 


WatereMet  Artenal,  al  Sandg  Hook,  y.  J, 
with  lundo.fttt  inch  and  1^  invhw  IVoai  bue.) 


SpoclHl  miDiu-ki'  abaul  eaoh  Drp,  *nch  u 
effect  an  piere,  atUon  or  bnvch  merh- 

oT  pirilecllle  In   A1irht«  srjitterlne  of 
fragmenlfl.  etc,,  imdinetroLogipal  datm. 


iii 

Pi 


III 


^gh  tiDE  Rbat.    Rtnirk  0  fiwt  In  Iront  of 


^EhthiE  rI 


rkochctted  uiulcr. 


1     I 


I     I 


Ccnipr  nf  Imnai't: 

Abnve 0.V15 

Left l.SO 

He*n  yiTlicBl  devi»ti"n  ftom  cen- 
ter of  Impact .  ...-.----^. ..,-..-  i.1 
Meu  horiwnital  deviallon  mm 

oenlwof  ImpKfl. l.M 

UnandeiiatlonrnnDC<Dl«raflni- 

Cun^glghtfd'  by  Lifiut!  d.'  m!  lAmik.  O. 

".    Target  observed    hi  Corpl.   T. 

alonev,  erdnanoe  detach  men tn 

Firing  Dondiuted  b;  the  proof  oScer. 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

Beoord  of  firing  with  S.iAnoh  B.  L,  rifle  {steel),  No.  t6,  WatenUM 

[OlitJect  of  firing,  oomparafciTe  teat  of  B.  S-ineh  tbd. 


No. 
of  se- 
ries. 

No.  of 
fire. 

Powder. 

Projectile. 

Eleva- 
tion. 

Wind 
allow- 
ance 
(points 
right). 

Beooil. 

Wind, 

strenfftii 
anddi- 
leotioa. 

Xind. 

Weight. 

• 

Kind. 

Weight. 

82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

Da  Pont's  I.  K.  H.     Lot  16.    Density  1.725.    Grannlation,  2,524. 

.     ' — — • . 

Lb9,Oz. 

a  12 

3    12 
3    12 
3    12 
3    12 
3    12 
3    12 
3    12 
8    12 
3    12 
3    12 

1 

• 

1 

f 

•s 
f 

•1  • 
f 

.a 

Lbs,  Oz. 
12    15 

7  sand. 

O     f 

2    2S 
2    27 

2    27 

• 

2    27 
2    27 
2    27 
2    27 
2    27 
2    27 
2    27 
2    27 

• 

JVst 
10  ^ 

9 

10 

9 

9 

9 

9 

9 

9 

9 

9 

1 

13      6 

13      1 

5  sand. 

1 

13      6 

13     0 

6  sand. 

1 

• 

13     6 

13     1 

5  sand. 

1 

13      6 

u 
0 

s 

12    15 

7  sand. 

a 

0 

t 

5 

13     6 

P.M. 

13      1 

5  sand. 

13     6 

be 
*u 

13     0 

6  sand. 

a 

9 

u 

(9 

13     6 

t 

a 

13      2 

4  sand. 

c 
e 

13     6 

18     8 

8  sand. 

13     6 

12    15 

7  sand. 

13     6 

13      2 

4  sand. 

• 

13     6 

REPORT  OP  THE  CHIEP  OP  ORDNANCE. 
Jnmat,  atSandg  Hook,  2f.  J.,  December  £9,  lS90—CoaUaaaA. 
with  band  ajKU  Inoh  and  IM  Inchea  ftmn  base.) 


.75 
.25 

' 

12.25 

._ 

-- 

— 

M 

1 

sighting  .hot. 

.70 

.30 

2,B5 
1.30 

1.M 
S.05 
.05 

m 

8.80 

.15 

FInt  primer  Uled. 

1 

8.75 

ri 
s 

7.70 

.95 

e.20 

.ss 

.86 

Center  or  Impact: 

Abo™ 1.80 

Left T.B5 

1 

center aTlmpKt 2.W 

Heui  devlMloD  from  center  of  Im- 

Qnn  Bigbted  by  Lieut.  0.  U.  Uaxitk. 
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REPORT  OP  THE  CHIEF  OF  ORDNANCE. 


Record  oj  firing  with  S.^-inch  B,  L,  rifle  ( steel ),  No.  S6, 
[Object  of  firinj;,  comparative  test  of  S^-iuoh  ahdJ, 


1 


Date. 


No. 
of  se- 
ries. 


Dea   30 


P.M 


No.  of 
4re. 


52 


53 


54 


65 


5G 


57 


58 


59 


60 


01 


C2 


63 


Powder. 


Kind. 


to 

§ 

9 

I 


s 


OB 

a 
Q 


o 


0 

o 

P 


Weight. 


Lb8.  Oz. 
3    12 


3    12 


8    12 


3    12 


3    12 


Projectile. 


Kind. 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


t 


u 


C4 


-  ^ 

a.2 


15 

•r  a 


t^ 
?. 


X6«.  Oz, 
12    11 

7  sand. 
4  lead. 


Weight. 


13      6 


12 


7 

7  sand. 

8  lead. 


13      6 


Eleva- 
tion. 


O      II 

5    15 


5      5 


12 


7 

8  sand. 

7  lead. 


13      6 


12    10 

7  sand. 
5  lead. 


13 
12 


6 


7 

8  sand. 

7  lead. 


13      6 

12    14 

Osaud. 
2  lead. 


13      6 

12    14 

8  sand. 


IJ      6 


13    00 

6  s.iud. 


VA      G 

13    00 

6  sand. 


13 

6 

13 

00 
6 

13      6 

i  12    15 

! 7 

I  13      6 
i  12     l.^ 

i ! 

13      6 


5    00 


4    53 


4    50 


4    40 


4    25 


4    85 


Wind 
allow- 
ances 
(noints 
left). 


! 


4    50 


:5      5 


5    15 


5    25 


0 


li 


n 


2i 


2i 


RecoiL 


Feet. 

lu 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


10 


REPORT  OP  THE  CHIEF  OP  ORDNANCE. 
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Watervliet  Arsenal^  at  Sandy  Hook,  N.  J,,  December  30,  1890, 
with  iMUid  0.625  inch  aud  1.25  inches  from,  base.] 


Wind, 
fttreneth 

aud  di- 
rection. 


o 

/A 

Q 

X 


a 

00 


a 


Gnn  mounted  on  Baffington  steel  field  carriage 
(lig^ht),  No.  17.  Wheels  of  carriage  lashed  to 
trail  bv  rope.  Cannon  friction  primers  (experi- 
mental), with  modified  priming,  Mai*ch,  18&0. 
Telescopic  sight  used. 


Fired  at  3.000-yards  target.    Aimed  at  upper 
left-hand  comer. 


Special  remarkrt  about  each  fire,  such 
a8  effect  on  piiice,  actiou  of  breech 
me<'hani8m,  cousuiuptiou  of  powder, 
soiiud  of  proJe4>tile  iu  fiiglit,  scatter- 
iug  of  fragnieuts,  etc.,  aud  metro- 
logical  data. 


Sightinz    shot.     Struck    ground    300 
yards lu  rear  of  target. 


Sighting  shot.  Struck  ground  50  feet 
to  the  left  aud  200  yards  iu  rear  of 
target. 


Sighting  shot.    Miss  to  the  right. 


Sighting  shot.    Miss  to  the  right. 


Sighting  shot.     Struck  ground  1,000 
yai-da  lu  rear  of  target. 


[  Si^htiu^  shot.  Struck  ground  260  yardH 
IU  trout  aud  70  yardH  to  the  right  uf 
target. 


Sighting  shot.    Struck  ground  200  yards 
lu  fruut  of  target. 


Siehtiugshot.    Struck  ground 200 yards 
m  front  of  target. 


Sighting  shot.  Struck  ground  about 
120  yardH  in  front  aud  50  feet  to  the 
right  of  target. 


Sighting  shot.  Struck  ground  30  yards 
in  froiit  aud  iu  line  witli  riglifedge 
of  target. 


Si^htiug  shot.  Struck  ground  50  feet 
in  front;  ricochetted  through  target  8 
feet  above  bull's-eye. 


Sighting  shot.  Struck  ground  30  feet 
In  rear  and  10  feet  to  the  left  of 
target. 


Fall  of  shotattarfffltnot  correctly  reported  at  gun. 

Gun  sighted  by  Lieut  O.  M.  Lissak,  O.  D.  Target 
observed  by  Corpl.  Maloney,  ordnance  detach- 
ment. 

Firing  conducted  by  the  proof  oflloer. 


520 


REPORT  OF  THE   CfflEF  OP   ORDNANCE. 


Record  of  firing  with  S^S-inch  B.  L,  rifle  (steel),  No,  26,  Waiervliei 

[Ol]ject  of  firing,  comparative  test  of  3.2-iuch  shell. 


* 

No. 
of  se- 
ries. 

No.  of 
fire. 

Powder. 

Projectile. 

Eleyar 
tiop. 

Wind 

allow- 

anoes 

(points 

left). 

Reooil. 

Date. 

Kind. 

Weight. 

Kind. 

Weight. 

P.  M. 

A.  H. 

P.M. 

98 
99 

100 
101 
102 

103 

104 
105 
100 

64 
65 

66 
67 
69 

73 
74 
76 

76 

77 
78 
79 

1 

HI 

• 
• 

1 

H 

M 
3 

1 

• 

ef 

1 

• 
• 

■  1  • 

I 

kj 
i-i 

m 

§ 
5        [ 

Lb9.  Oz. 
3    12 

»  3    12 

3    12 
S    12 
3    12 

3    12 
3    12 
3    12 

3    12 

3    12 
S    12 
3    12 

1- 
1 

^'«^  s 

— ri  «  OB 

1 
1 

1 

nil 

1 
1  . 

1 

J      CO       i. 

Lbs.  Oz. 
12    6 
10  sand. 

O        1 

5  20 

6  ao 

6  40 
6  40 
5    35 

5  18 
5  25 
5    40 

5    35 

5  40 
5  37 
5    87 

Left, 

1 

0 

Jtight. 

\ 

1 
2 

LijU 
1 

1 

0 

Right. 

k 

1 

10 
10 

10 
10 
10 

9 
8 
9 

9 

9 
8 
8 

13    0 

12  13 

4  sand, 

5  lead. 

13    6 

Jan.     6 

12  12 
10  sand. 

13    6 

12  15 

7  sand. 

13    0 

13    0 

6  sand. 

13    6 

12  12 

10  sand. 

13    6 

12  13 

9  sand. 

13    6 

13    0 

0  sand. 

Jan.  14 

13    6 

12  12 

10  sand. 

• 

13    6 

13    0 

6  sand. 

13    G 

12  12 
10  sand. 

Jan     14 

13    6 

12  12 
10  sand. 

13    6 

EEPOET  OP  THE  CHIEF  OP  OEDNANCE. 


521 


Artenal  iU  Sandy  Hook,  N.  J,,  from  Jimuary  6  to  January'  14,1891, 
with  bMid  0.825  inoh  and  1.25  inobM  fron  baae. 


Wind, 
strength 
and  di- 
rection. 


I 
I 


f     -a 

I 


a 


o 

9 

1 


.a 
to 


a 


Oan  monuled  on  Bufflugton  at«el  field  carriage 
(light),  No.  17.  Wheels  liished  to  trail  by  rope. 
Cannon  friction  primen  (experimental),  with 
modified  priming,  Maroh,1890.  Telesoopic  sight 
used* 


Fired  at  S.OOO-yarda   target    Aimed  at  upper 
left-hand  comer. 


Cannon    frictioiw  prfmerA    (experimental),  with 
spiral  serrated  wire,  March  1890. 


I^ire<l  at  S.OOO-ynrds  target.    Aimed  at  upper 
leiX  edge  of  target. 


Gnn  slehted  by   Llent.    0.  ^r.    LinRnk,  0,  D. 

Targ^  observed  by  Corpl.  I.  A 1  ward,  ordnauce 

detMhment. 
mriag  oondaotedby  the  proof  oflBcer. 


Special  remarls  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  oonsomption  of  powder, 
sound  of  prqjectile  m  flight,  scatter- 
ing of  Aragments,  etc.,  and  metro- 
logical  data. 


Sighting  shot.  Stmck  70 yards  in  front 
and  50  feet  to  left  of  target. 


Sighting  shot.     Struck  25   yards  In 
m>nt  and  to  left  of  target. 


Sighting  shot.    Struck  100  yards  be- 
yond  aud  to  left  of  target. 


Sighting  shot.    Struck  200  yards  be- 
yond and  to  left  of  target. 


Sighting  shot.    Struck  150   yards  be- 
yond and  to  right  of  target. 


Sighting  Bhot.     Stmck    150   yards   in 
front  and  to  left  of  target. 


Sighting  shot.    Struck  70  yards  iu  frctnt 
and  in  line  with  left  edge  uf  targut. 


Sighting  shot.  Stmck  100  yards  beyond 
and  to  left  of  target. 


Sighting  shot.  Struck  207arda  in  front 
and  to  right  of  target. 


Struck  150  yards  beyond  target. 


Sighting  shot.  Struck  50  yards  be3^ond 
and  10  yanls  to  left  of  target. 


Sighting  shot.    Struck   100  yaids  b»> 
yond  and  50  feet  to  left  of  target. 
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REPORT  OP  THE  CHIEF  OP  ORDNANCE. 


Secard  6/ firing  tPith  S,S'inch  B.  L.  rifle  (steel),  No,  Z6,  Waterrliet 

[Object  of  firing,  comparative  test  of  3.2-inch  shell* 


Date. 


Jan.  14 


P.M. 


No. 

ofse- 

ri(». 

No.  of 
fire. 

107 

80 

108 

81 

109 

82 

110 

83 

HI 

84 

112 

85 

113 

86 

114 

87 

115 

88 

116 

89 

117 

90 

118 

91 

119 

92 

120 

93 

121 

94 

« 

Powder. 


Kind. 


a 
o 


P 


Hi 


9 

d 


Weight. 


LbM.Oz. 
3    12 


3    12 


3    12 


3    12 


8    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


8    12 


3    12 


3    12 


Projectile. 


Kind. 


!|l 

I 

03 


I 
I 


.a 

C4 


a 

9 


9 


Weight. 


Lbs.  Oz. 
12    6 
1    0  sand. 


13    6 


13    0 

6  sand. 


13    6 


13    1 

5  sand. 


13    6 


13    0 

6  sand. 


13    6 


13    0 

6  sand. 


13    6 


13    0 

6  sand. 


13    6 


13    1 

5  sand. 


13    6 

T3~6 

6  sand. 


13    6 


13    2 

4  sand. 


13    6 


13    0 

6  sand. 


13    6 


13    0 

6  sand. 


13    6 


12  15 

7  sand. 


13    6 

13"  0 

6  sand. 


13    6 


13    0 

0  Hand. 


13    6 


O'd 


%ni 


12  14 

8  sand. 

13  6 


Eleva- 
tion. 

o 
5 

1 
35 

5 

37 

6 

87 

5 

37 

5 

86 

5 

33 

5 

28 

5 

28 

5 

25 

5 

23 

5 

20 

5 

20 

5 

18 

5 

A) 

6 

30 

Wind 
allow- 
ances 
(points 
itttl). 


Recoil 


If 


If 


If 


If 


If 


1| 


If 


If 


If 


If 


If 


If 


If 


If 


If 


Feet. 


8 


8 


8 


8 


♦ 
9 


9 


0 


llEPORT  OP  THE  CHIEF  OP  ORDNANCE. 
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Artenalj  ai  Sandy  Hookj  N.  J".,  January  14,  1890 — Continiied. 
with  band  0.625  inch  and  1.25  inches  from  base.] 


Wind, 
stntiitftb 
and  di- 
rection. 


0 
O 
J9 


it 

a 
S 

t 

s 

bfi 

u 

s 

2 


Gun  mounted  on  Butfington  steel  fleld-earriage 
(liglit),  No,  17.     Wheels  lasbed  to  trail  by  ' 
rope.    Cannon  friction  primers  (experimen- 
tal), with  spiral  serrated  wire,  March,  1800. 

Fired  at  3,000-yards  target.    Aimed  at  upper 
left  e<1ge  of  tsjrget. 


Old  spiral-spring  brakes. 


Fired  at  3,000-^ard8'  target.    Aimed  at  upper 
left  corner  of  target. 


>  Fired  at  3,000-yards  target. 


Gnn  sighted  by  Lient  0.  IC.  Lissak,  O.  D.  Target 
observed  by  Corpl.  Alward,  ordnancedetachment. 
Firing  conducted  by  the  proof  ofiioer. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  couHumption  of  iiowder, 
sound  of  projectile  m  flight,  Hcatttir- 
ing  of  fragments,  etc.,  and  metro- 
logical  data. 


Sighting  shot.    Struck  14  yards  in  front 
and  i  Teet  left  of  line. 


Struck  target  8  feet  above  and  1  foot 
left  of  center. 


Stmck  275  yards  beyond  and  6  feet  to 
left  of  target. 


Struck  250  yards  beyond  and  6  feet  to 
right  of  target. 


First  primer  failed.     Struck  252  yards 
beyond  and  12  feet  to  right  of  target. 


Stmck  251  yards  beyond  and  5  feet  to 
right  of  target. 


Struck  target  9  feet  above  and  11  feet 
left  of  center. 


Struck  235  yards  in  rear  and  4  feet  to 
lett  of  target. 


Struck   112  yards  beyond  and  10  feet 
to  left  of  target. 


Stmck  100  yards  beyond  and  6  feet  to 
right  of  target. 


Struck  target  11  feet  right  and  4  feet 
above  center. 


Struck  112  yards  beyond  and  12  feet  to 
right  of  target. 


Struck  120  yards  beyond  target  and  10 
feet  right. 


Struck  target  7  feet  below  and  7  feet 
right  of  center. 


Struck  47  yards  beyond  and  8  feet  to 
right  of  target. 
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REPORT  OP  THE  CHIEF  OP  ORDNANCE. 


Record  of  firing  with  S.B-inch  B,  L,  rifis  {sieeV)y  No.  tS^ 
[Object  of  firing,  comparative  test  of  3.2-inoli  alieU, 


P.M. 


No. 
of  fie- 
riea. 

No. 

of 

tire. 

122 

95 

123 

96 

124 

97 

125 

98 

126 

99 

127 

100 

128 

101 

129 

102 

130 

103 

131 

104 

132 

105 

133 

106 

Powder. 


Projectile. 


Kind. 


§ 
I 

i 

C0 

3 
p 


Weight. 


LhB.  Oz. 
3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


Kind. 


3    12 


3    12 


3    12 


3    18 


3    12 


« 

CO 

Of 

.A 

a 
$ 

.9 

o 

9 

« 


?3 

CO 


Weigiit. 


2^.  Oz. 
12  15 

7  sand. 


13    6 


12  15 

7  sand. 


13    6 


13    1 

5  sand. 


13    6 


13    1 

6eand. 


13    6 


13    1 

5  sand. 


13    6 


12  15 

7  Hand. 


13    6 


13    0 

6  Hand. 


13    6 


13    1 

5  sand. 


13    6 


13    2 

4  Hand. 


13    0 


13    0 

6  sand. 


13    6 


13    0 

Osand. 


13    6 

13    2 

4  sand. 

13    0 


Eleva- 
tion. 


o     ' 
5    28 


5    30 


5    32 


5    38 


5    43 


5    45 


5    45 


5    45 


5    45 


45 


5    45 


5    45 


Wind 
allow- 
ance 
(points). 

Recoil. 

Right. 

Feet. 
9 

Left. 

9 

u 

9 

2 

9 

2 

9 

2 

9 

2 

9 

2 

9 

2 

9 

2 

9 

2 

9 

2 

9 

Wind, 
strength 
and  di- 
rection. 


o 
.a 

3 
S 

1 

iH 
••» 

6S 
X 

a 


EEPOET   OF   THE   CHIEP   OF   ORDNAMCE, 
WatervlUt  Jr««Ml,  at  &>itdy  Book,  IT.  J.,  JmnuatTi  16, 1891. 
with  baud  a.S3S  fnoh  ind  1^  InOhet  fMn  )mul] 

irrom 


11 
f 

|1 


It 
if 

ii 


la  fiigbt,  jtcntteriiue  of 
ic.  Bnd  metrolDglvol  data. 


ywdi  to  right  ot  tacg«t, 

EighUngthot.  gtmck  11  judB  In  fnmt 
and  lu  jvrdfl  to  right  of  IftTgct. 

Sighting  BboC  Stmok  <8  nnl*  In  front 
and  10  jmrdA  to  right  of  tATgflt. 

Slghdng  shot.  Stmok  21  yudcla  fkmt 
knd  rl«ichBtt«d  through  tugst  10}  (CM 
l*ft  *nd  ft  fMt  above  oanlor. 

Sighting  ihol. 
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Becard  of  firing  with  S.£-inch  B.  L.  rifle  (st&sl)^  Ko.  26,  WatervUet 

[Olijeot  of  firing,  eomparatlTe  test  of  3.2-lnoh  ahrti. 


No. 
of  se- 
ries. 

No. 

of 

fire. 

Powder. 

Projectile. 

Eleva- 
tion. 

Wind 
allow- 
ance 
(points). 

Recoil. 

Wind, 

strength 

anddi. 

reetion. 

Kind. 

Weight. 

Kind. 

Weight. 

/ 

134 
135 
136 

137 
138 
130 
140 
141 
142 

107 
108 
109 

110 
111 
112 
113 
114 
115 

^  q 

•^  .-^ 

JP 

• 

§ 
1 

d 
C5 

• 
• 

ft 

n 

• 

M 
JB 
"*» 

1 

Lb8.  Oz. 
3    12 

3    12 

3    12 

3    12 
3    12 
3    12 
3    12 
3    12  1 
3    12 

.|S  .- 

si 

09 

1    8      f 

.d 
d 

• 

iH 
•a 

9 

« 

y. 

■*» 

■? 

S 
% 

M 
CO 

Lb$.  Oz. 
13    4 

2  sand. 

o  / 
6    45 

5    45 

5    45 

5  25 

6  25 
5  25 
5  25 
5  25 
5    25 

Right. 
2 

2 

2 

1| 
1| 
If 
1| 
If 
1| 

Feet. 
9 

-     9 

0 

9 
0 
9 
0 
9 
9 

u 

a 

1 

S 

ft 

t 

* 

o 

9 

J  : 
,  1  ■ 

t 

1 

i    13    6 

13    2 

4  sand. 

13    6 

13    0 

6  sand. 

13    6 

P.M. 

12  15 
{          7  sand. 

13    6 

13    1 

5  sand. 

13    6 

13    2 

4  sand. 

1 

13    6 

12  14 

8  sand. 

13    6 

13    0 

0  sand. 

13    6 

12  15 

7  siind. 

k 

»  13    6 

• 

REPORT   OF   THE   CHIEF   OF   ORDNANCE. 
Artftal,  at  Sanilg  Hook,  X  J.,  JoHuarif  15,  i59/—Cwii  tin  tied. 

wlUi  band  O.CJS  Inch  anil  l.Si  IncbM  from  baaa.] 


I>isMnc«  froD  ran- 
ter of  targpl. 

Diat 

"""^^""*"_ 

VeHical 

ii 

FL  PL 

H..,..,..., 

V.^H1.-.I. 

HoHKfalal. 

'affwt  on  |.i»:r.  ail'iui.  of  brw-^lT  mwli- 
of  pnt)<^:llLe  In  Mtgbt,  atatlcHnc  of 

1 
Ft. 

Ft. 

1 

Ft. 

Ft. 

i_ 

1 
1 
1 

1 

Mia..     Stri..'k  H  yattiB  in  rau  and  5 
yarda  to  if  11  of  target 

1 

! 

1 

1 

line  with  l«tlwiKa  of  tamal. 

1           1 

1 

liD«wiihlaR«lgeofUrg«l. 

Gan.igbtHlb}rL'l«itn.U.UM«k.0.t).  Tarsot obioned 

'-X',""-'.'. S 

l«ft 12.18 

MwDvortiMl  deviation  fiomcen. 

Mean  Ixirlnnital  drviatton  fnnn 

Mean  devlatioS^rrani  rantar  of 

n 

n 



1.B 

II.B& 

It 

^      1 

1  1 

•t 

11 

" 

m 

S.2 

.., 

1.00 
.85 

Stroclt  «  fMt  Id  fhmt  ud  pused  nadoi 
oenlAT  of  target. 

„ 

T.S 

Wind  dropped  fnmi  13  milea  an  hour 
at  1  o'cl^k  to  0  milea  an  Lour  at  i 

CenU?'of'ln.pu:t;                            F«t. 

,°L 

BiiriitedbyI,l«uLO.M.Li»»k.O,n.  T.rgetobwmd 

Uoan     venioal    dayiation    fnni 

U«D  iiariionE^  davialion  1^ 
inip»ot 8.ffl 

PLATE  II. 


/ 


C  N.  J.      ^ 


Muses,   / 

JL. 

....     ....-• 

1 

1 

1 

2:  ^-f^-i^- 


P^ 


«*^    <JL 


uV  ^:^L^  odU// 


Ord  52  1 


Appendix  H  1891, 


I»nATE  in. 


,  N.J. 


MUSM^..»^^ 


//y^- 


HM^.. 


o-^^^^v*  ^^^ 


y  ^^  ^tf5^<>^ 


Ord  62  1 


A^ppendix  34,  1891. 
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Record  of  firing  with  S,2-ineh  B,  L.  rifle  ( steel  )f  No.  ft;, 
[Object  of  iiriDg,  comparative  test  of  3.2-ineh  ahvH 


Date. 


Deo.   30 


P.M 


No. 
of  se- 
ries. 


No.  of 
4re. 


52 


53 


54 


65 


56 


57 


58 


50 


60 


01 


62 


63 


Powder. 


Kind. 


cf 

a 

o 

s 
a 

2 
o 


o 


o 


Weight. 


Lb*.  Oz. 
3    12 


3    12 


8    12 


3    12 


3    12 


Projectile. 


Kind. 


8    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


.a 
u 


o 

CM 


cs 


-  * 

w   C3 

a.2 


J? 


cu 


Weight. 


12    11 

7  sand. 
4  lead. 


13      6 


12 


7 

7  sand. 

8  lead. 


13      6 


12 


7 

8  sand. 

7  lead. 


13      6 


12    10 

7  sand. 
5  lead. 


13      6 


12 


7 

8  sand. 

7  leail. 


13      6 


12    14 

Osand. 
2  lead. 


13 


12    14 

8  sand. 


IJ 


13    UO 

6  saud. 


i:i     6 

13     00 

6  sand. 


13      6 


l.J 

00 
6 

13 

6 

12 

15 
7 

13 

6 

12 

7 

13 


J 


Eleva- 
tion. 


O      II 

5    15 


5      5 


5    00 


4    55 


4    50 


4    40 


4    25 


Wind 
allow- 

anoen 
(points 

left). 


4    85 


4    50 


B      6 


5    15 


5    25 


Kecuil 


} 


u 


n 


n 


2* 


Fetl 


It' 


lb 


111 


10 


li' 


10 


lo 


10 


111 


M 


li' 


S    I         1" 
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JVatervlUt  Ar90tMlf  at  Sandy  Hook,  y.  J.,  December  30, 1890. 
with  band  0.025  inch  aud  1.25  inches  from  base.] 


I 


Wind, 
siren  Kth 
ikud  di- 
rection. 


u 
o 


S 

CO 

•c 

s 

u 
it 


Onn  mounted  on  Buifineton  steel  field  carriage 
(light),  No.  17.  Wheels  of  carriage  hwhed  to 
trail  by  rope.  Cannon  firiotion  primers  (experi- 
mental), with  modified  priming,  Maixsh,  1890. 
Toleacopic  sight  used. 


I  ^ 


Fired  at  S.OOO-yarda  target.    Aimed  at  upper 
left-hand  comer. 


Fall  of  sboiattanretnot  correctly  reported  atgun. 

Oun  sighted  by  Lieat.O.M.Lissak,O.D.  Target 
observed  by  Corpl.  Maloney,  ordnance  detach- 
ment. 

Firing  conducted  by  the  proof  ol&oer. 


Special  remark  a  about  each  tire,  such 
a^  effect  on  pii^*e,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  proJtH'tile  iu  fiiKht,  scatter- 
ing of  fragmeutH,  etc.,  and  metro- 
logical  data. 


Sighting    shot.     Struck   ground    300 
yards  in  roar  of  target. 


Sighting  shot.  Struck  ground  50  feet 
to  the  Ivt't  aud  2UU  yaitla  in  rear  of 
target. 


Sighting  shot.    Miss  to  the  right. 


Sighting  shot.    Miss  to  the  right. 


Sightin^r  shot.     Struck  ground  1,000 
yards  in  rear  of  target. 


Sightinj^Nhot.  Struck  ground  260  yardii 
in  frout  uud  70  yanln  to  the  right  uf 
target. 


Si^htingHhot.    Struck  ground 200 yards 
in  fruiit  uf  target. 


SiEhtiugAhot.  Struck  ground  200  yards 
in  front  uf  target. 

Sighting  slint.  Struck  ground  about 
120  yardH  in  fhmt  aud  50  feet  to  the 
riglit  of  target. 


Sighting  Hhot.  Struck  ground  30  yanls 
m  front  aud  in  Hue  with  right*  edgu 
of  target. 


Sighting  shot.  Struck  ground  50  feet 
in  front;  rico<'hetted  tliruugh  target  A 
feet  above  buirrt-eye. 


Sigliting  shot.  Struck  ground  30  feet 
m  rear  and  10  feet  to  the  left  of 
target. 
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Record  of  firing  with  3,S'in6h  B,  X.  rifle  {eteel)^  No,  26,  Jfatervliet 

[Ottjeot  of  firing,  comparative  test  of  3.2-inch  shell 


* 

1^0. 

of  se- 
ries. 

No.  of 
fire. 

Powder. 

Projectile. 

Slera- 
tiop. 

Wind 
allow- 
ances 
(points 
lea). 

1 

Date. 

Kind. 

Weight. 

Kind. 

Weight 

Recoil' 

P.  M. 

A.  If. 

P.  M. 

08 
99 

100 
101 
103 

103 

104 
105 
106 

64 
65 

66 
67 
69 

73 
74 
75 

76 

77 
78 
79 

1 

HI 

• 

li 

Hi 

1 

• 
• 

t 

m 

-s 

1 

1 

i-l 

1 

S 

Lb*.  Oz, 
3    12 

.  3    12 

3    12 
S    12 
3    12 

3    12 
8    12 
3    12 

3    12 

3    12 
3    12 
3    12 

i 

■1- 
1 

J  CO 

1 

1 

t 

nil 

1 

.    1    . 

S 

J   3 

X6».  Oz. 
12    6 
10  sand. 

O        1 

5  20 

6  30 

5  40 

6  40 
5    35 

5    18 
5    25 
5    40 

5    35 

5    40 

5  37 

6  87 

Ltft. 
I 

0 

Jtigkt. 

1 
2 

Lffi' 

1 

1 
0 

\ 
1 

JO 

13    0 

12  13 

4  sand, 

5  lead. 

10  1 

1 

1 

13    6 

Jan.     6 

12  12 
10  sand. 

lu 

1 

13    6 

12  15 

7  sand. 

IV 

1 
1 

13    G 

1 

13    0 

6  sand. 

10' 

13    6 

12  12 
10  sand. 

9 

13    6 

12  13 

9  sand. 

8. 

Jan.  14 

13    6 

13    0 

6  sand. 

13    6 

9 

1 

1 

12  12 

10  sand. 

9 

• 

13    6 

J 

r 

13    0 

6  sand. 

9 
8 

1 

'    13    6 

12  12 
10  sand. 

Jan     14 

13    6 

12  12 
10  sand. 

8 

13    6 

1 

1 
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Arsenal  at  Sandy  Hook,  N»  J.,  from  January  6  to  January  14,1891. 
with  band  0.625  inch  and  1.25  inchet  from  base. 


Wind. 

strength 

and  di* 

rection. 


s 

I 

8 


1i 


a 


Gun  monnled  on  BuflBngton  steel  field  oairiage 
(light),  No.  17.  Wheels  lashed  to  trail  by  rope. 
Cannon  friction  primers  (experimental),  with 
modified  priming,  Maroh,1890.  Telescopic  sight 
used. 


Fired  at  S.OOO.yards   target     Aimed  at  upper 
left-hand  comer. 


Cannon    frictioiw  primers    (eT7>erlmental),  witli 
spiral  serrated  wiru,  March  1890. 


I 

1 

i^ired  at  SjOOO-ynrds  target.    Aimed  at  upper 
S     "^        letX  edge  of  target. 

1 

t« 

.•< 
H 

a 


Gun  aiehted  by  Lieut.    O.  IT.    Liflsnk,  O,  D. 

Target  observed  by  Corpl.  I.  Alwanl,  orduauce 

detMshment^ 
VliiBS  ooaduotedby  the  proof  officer. 


Special  remarks  about  esch  fire,  such 
as  effect  on  piece,  action  of  ureech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metro- 
logical  data. 


Sighting  shot.  Struck  70  yards  in  front 
and  60  feet  to  left  of  target. 


Siehting  shot.     Struck  25  yards  In 
front  and  to  left  of  target. 


Sighting  shot.    Struck  100  yards  be- 
youd   aud  to  left  of  target. 


Sighting  shot.    Struck  200  yards  be> 
yond  and  to  left  of  target. 


Sighting  shot.    Struck   150  yards  be- 
yond aud  t-o  right  of  target. 


Sighting  shot.     Struck   150  yards   iu 
front  and  to  left  of  target. 


Sighting  shot.    Struck  70  yards  in  front 
and  in  line  with  left  edge  of  target. 


Sighting  shot.  Struck  100  yards  beyund 
and  to  left  of  target. 


Sighting  shot.  Struck  20yards  in  front 
aud  to  right  of  target. 


Struck  150  yards  beyond  target. 


Sightine  shot.  Struck  50  yards  bej'ond 
and  16  yards  to  left  of  target. 


Sighting  shot.    Struck   100  yards  be- 
yond and  50  feet  to  left  of  target. 
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Becord  6/ firing  tviik  S,2-inch  B.  L,  rifle  (tteel),  Ko.  26,  Waierrliet 

[Object  of  tiring,  coiujMinitive  test  of  3.2>iach  shell. 


Powder. 

Projectile. 

Wind 

No. 
of  se- 
ries. 

No.  of 

flra. 

Eleva- 
tion. 

allow- 

anoee 

(ptiints 

left). 

l>ate. 

Kiml. 

Weight. 

Kind. 

Weight. 

RecoiL 

• 

Lbt.Oz. 

I«6«.  Oz. 

o     t 

Feet, 

107 

80 

' 

3    12 

1 

12    6 
1    0  sand. 

5    35 

If 

8 

* 

108 

81 

3    12 

1 

13    6 

5    37 

1| 

13    0 

8 

a 

6  sand. 

109 

82 

3    12 

1 

5    S7 

If 

18    6 

13    1 

8 

5  sand. 

1 

13    6 

110 

83 

8    12 

13    0 

5    37 

If 

8 

111 

84 

3    12 

6  sand. 

5    86 

1| 

13    6 

,  1 

13    0 

9 

, 

6  sand. 

5 

J 

13    6 

112 

85 

3    12 

<G 

W~6 

5    33 

1} 

9 

3 

6  sand. 

^ 

s 

J9 

13    6 

113 

86 

3    12 

a 

• 

13    1 

5    28 

If 

9 

• 

5  sand. 

• 

t-4 

t-t 

1 

• 

1 

13    6 

[ 

Jan.  14 

P.M. 

114 

87 

1     "f-" 

3    12 

9 

13    0 

5    28 

If 

9 

' 

1 

6  sand. 

13    6 

115 

88 

• 

• 

3    12 

•d 

1 

5 

'     13    2 

4  sand. 

13    6 

5    25 

1| 

9 

1 

116 

89 

n 

3    12 

13    0 

5    23 

If 

9 

M 

6  sand. 

t 

«» 

13    6 

117 

90 

1 

d 
Q 

3    12 

s 

.a 

13    0 

6  sand. 

5    20 

l| 

•! 

13    6 

118 

91 

3    12 

12  15 

7  sand. 

5    20 

If 

9 

13    6 

119 

92 

* 

8    12 

- 

13    0 

5    18 

If 

9 

120 
121 

93 
94 

3    12 
8    12 

fill 

S'd     g 

6  sand. 

5    SO 
5    30 

If 
If 

13    6 

13    0 

6  sand. 

9 

1 

1 

1    13    6 

12  14 

1 

I 

9' 

8  sand. 

■ 

• 

1 

|I1I 

1 

^     13    6 

] 
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Argenat,  ai  Sandy  Hookf  N,  J.^  January  14^  i^dt>— Continued, 
with  band  0.025  intoh  and  1.25  inches  from  base.] 


[    Wind, 
Htrentfth 

i    and  di- 
rertion. 


9 
O 

S 

a 


9 

a 
s 


Gun  mounted  on  Biidington  steel  fleld-rarrii^ 
(light),  No,  17.     WheeU  lashed  to  trail  by  ' 
rope.    Cannon  friction  primers  (experimen- 
tal), with  spiral  serrated  wire,  March,  1890. 

Fired  at  3,000-yards  target.    AioHMl  at  upper 
left  edge  of  target. 


Old  spiral-spring  brakes. 


Fired  at  3,000-yarda'  target.    Aimed  at  upper 
left  corner  of  target. 


Fired  at  3,000-yards  target. 


Oon  sighted  bv  Lient.  O.  IC.  Lissak,  O.  D.  Target 
observed  by  C<Hrpl.  Alward,  ordnancedetacbment. 
Firing  oonduetea  by  the  proof  ollioer. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  couHiimption  of  i>owder, 
sound  of  prqjectile  m  riigbt,  ficattor- 
ing  of  fragments,  etc.,  and  metro- 
logical  data. 


Sightingshot.    Struck  14  yards  in  front 
and  4Teet  left  of  line. 


Struck  target  8  feet  above  and  1  foot 
left  of  center. 


Struck  275  yards  beyond  and  6  feet  to 
left  of  target. 


Struck  250  yards  beyond  and  6  feet  to 
right  of  target. 


First  primer  failed.     Struck  252  yards 
beyond  and  12  feet  to  right  of  target. 


Struck  251  yards  beyond  and  5  feet  to 
right  of  target. 


Struck  target  9  feet  above  and  11  feet 
left  of  center. 


Struck  235  yards  in  rear  and  4  feet  to 
left  of  target. 


Struck   112  yards  beyond  and  10  feet 
to  left  of  target. 


Struck  100  yards  beyond  and  6  feet  to 
right  of  tarf(et. 


Stmck  target  11  feet  right  and  4  feet 
above  center. 


Struck  112  yards  beyond  and  12  feet  to 
right  of  target. 


Struck  120  yards  beyond  target  and  10 
feet  right. 


Struck  target  7  feet  below  and  7  fei't 
right  of  center. 


Struck  47  yards  beyond  and  8  feet  to 
right  of  target. 
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Record  of  firing  with  S.S'ineh  B,  L.  rifU  {steel).  No,  tS^ 
[Olijeot  of  firiogf  oomparative  teat  of  Scinch  sbeU, 


No. 
of  se- 
ries. 

No. 

of 

lire. 

122 

95 

123 

96 

124 

97 

125 

98 

126 

99 

127 

100 

128 

101 

129 

102 

130 

103 

131 

104 

132 

105 

133 

106 

Powder. 


P.M. 


Kind. 


to 
of 

§ 

I 


Hi 


g 
P 


Projectile. 


Weight. 


Lbi.  Oz. 
3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


3    12 


Kind. 


S 

a 
i 

o 

a 
i 

o 

3 

s 

o 


1 


CO 


Weight. 


LbB.  Ox. 
12  15 

7  sand. 


13    6 


12  16 

7  sand. 


13    6 


13    1 

5  sand. 


13    6 


13    1 

5  sand. 


13    6 


13    1 

5  sand. 


13    6 


12  15 

7  sand. 


13    6 


13    0 

6  sand. 


13    6' 


13    1 

5  sand. 


13    6 


13    2 

4  sand. 


13    6 


13    0 

6  sand. 


13    0 
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REPOnX  ON   TEST   OF  EXPERIMENTAL   CARRIAGE  FOR  S-INCU  B.    L. 

SIEGE  GUN,  STEEL. 

(One  plate.) 
PRELIMINAEY  ^EST  OP  5-lNOH  SIEGE-GUN  CARRIAGE. 

U.  S,  Ordnance  Proving  Ground, 

Sandy^Eookj  N.  J.,  March  31j  1891. 

The  Chief  of  Ordnance,  U.  8.  Army, 

Washingtofu  D.  G, : 

Sir:  In  accordance  with  your  instructions,  I  submitted  on  December 
4, 1890,  a  programme  for  the  preliminary  test  of  the  5-inch  siege-gun 
carriage  with  a  hydraulic  cylinder,  as  follows: 

To  gradually  increase  the  powder  charge  from  10  i>ounds  to  14  pounds 
of  O.  I.  N.  powder  and  then  fire — 

Five  rounds  at  5  degrees. 
Five  rounds  at  10  degrees. 
Ten  rounds  at  15  degrees. 
Five  rounds  at  20  degrees. 
Five  rounds  at  25  degrees. 
Five  rounds  at  30  degrees. 
Five  rounds  at  35  degrees. 

The  gun  was  the  5-inch  B,  L,  rifle,  steel,  with  a  counterpoise  of  cast 
iron  added  in  front  of  the  trunnions  to  change  the  original  preponder- 
ance of  about  400  pounds  to  0  pound.  The  i)owder  used  was  black 
prismatic  powder,  furnished  by  Du  Pont  &  Co.,  of  the  O,  I.  N.  tyjfe,  14 
X>ounds  of  which  on  previous  trials  had  given  a  mean  pressure  of  35,072 
pounds  per  square  inch.  The  projectiles  were  shell,  without  either  fuse 
or  bursting  charge,  and  weighed  45  pounds. 

The  carriage  was  similar  to  the  one  originally  made  for  this  gun, 
wliich  is  described  and  illustr<ited  in  the  Keport  of  the  Chief  of  Ord- 
nance for  1887,  p.  169,  It  was,  however,  furnished  with  a  hydraulic 
buffer. 

The  hydraulic  buffer  is  a  steel  cylinder,  with  a  bore  5  inches  in  di- 
ameter and  42  inches  in  length.  The  bore  contains  a  throttling  bar  of 
8teel  fastened  to  the  upper  part  of  the  cylinder  by  five  tap  bolts.  The 
cylinder  contains  a  piston  with  a  rectangular  slot  in  its  upper  part. 
The  throttling  bar  is  of  equal  width  but  of  varying  depth  throughout, 
as  its  lower  surface  is  curved.  The  slot  in  the  piston  is  slightly  wider 
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than  the  bar,  and  is  deeper  than  the  greatest  depth  of  the  bar.  Th** 
curve  on  the  bar  and  the  depth  of  the  slot  are  so  arranged  as  to  giv* 
with  a  suitable  medium  an  equal  resistance  to  the  movement  of  tbc 
piston  throughout  the  whole  extent  of  its  path,  which  in  this  case  wa5 
37  inches. 

Originally  a  pair  of  Belleville  springs  was  inserted  at  the  rear  of  thf 
bore,  but  they  were  found  to  be  hurtful,  rather  than  an  aid,  to  the  system. 
The  piston.was  connected  by  means  of  a  reverse  cone  and  slight  shriiili 
age  to  a  steel  rod  which  passed  through  a  stuffing  box  at  the  rear  of 
the  cylinder,  and  terminated  in  a  screw  thread  to  which  a  stout  eye 
was  attached.  This  eye  was  connected  by  a  pin  to  a  lug  forming  part 
of  a  plate  bolted  to  the  bottom  transom  plato  of  the  flask.  Collars  bear 
ing  trunnions  were  fitted  to  the  front  and  rear  of  the  cylinder,  and  side 
straps  affixed  to  the  trunnions  projected  well  forward  and  terminated 
in  eyes.  Journals  formed  on  each  end  of  a  crosshead  passed  through 
the  strap  eyes.  The  straps  were  secured  to  the  trunnions  of  the  cylin 
der  collars  and  to  the  journals  of  the  crosshead  by  spring  pins.  A 
stout  bolt  passed  through  a  hole  in  the  crosshead  and  was  inserted  in 
the  hole  of  a  cast-iron  pintle  block,  being  held  in  place  by  a  nut  8crew6<l 
to  its  lower  end.  The  block  was  placed  on  a  platform  and  hold  in  posi 
tion  by  eight  bolts  J  inch  in  diameter.  During  the  firing  the  cyliiider 
was  filled  with  neutral  oil. 

The  platform  was  temporary  in  its  nature,  and  is  therefore  not 
described. 

The  experiments  began  December  15, 1890,  when  10-pound  charge^ 
were  used.  At  the  first  round  the  recoil  was  24|  inches;  at  the  seeoud 
it  was  checked  at  llf  inches.  Examination  showed  that  the  pistou 
was  jammed  in  the  cylinder  by  small  chips  of  metal,  and  that  the  pistoo 
and  cylinder  were  badly  scored.  A  rivet  in  the  flask,  a  tap  bolt  m  thr 
box  for  the  right  journal  of  the  elevating  crosshead,  and  a  bolt  in  the 
right  axle  plate  were  broken.  The  cylinder  and  piston  were  put  id 
good  order  and  firing  was  resumed  on  the  19th  and  continued  on  ty 
24th  of  December.  At  the  eighth  round  of  the  series  a  charge  of  13 
pounds  was  fired,  and  the  recoil  which,  with  12  pounds,  had  been  from 
31^  to  32|  inches  was  sharply  cheeked  at  24$  inches.  The  front  of  th*- 
carriage  rose  high  and  came  down  with  violence,  breaking  nine  rivets 
in  the  left  side  of  the  axle  plate.  The  cylinder  was  again  examiueii. 
and  it  was  found  scored  again,  while  the  piston  was  started  off  the  nxl. 

Eepairs  were  made  and  the  gun  was  fired  the  ninth  round  of  th« 
series  on  January  7.  The  breechblock  was  injured,  and  after  this  round 
had  to  be  sent  to  Watervliet  Arsenal  for  repair. 

After  its  return,  in  firing  the  twelfth  round  of  the  series,  the  piston 
head  pulled  ofi*. 

The  following  changes  were  then  made: 

(1)  As  the  steel  pieces  found  in  the  cylinder  wliich  abraded  the  pis- 
ton were  supposed  to  be  scraped  off  by  the  Belleville  springs,  the) 
were  removed. 

(2)  The  piston  was  expanded  by  heat,  replaced  on  the  end  of  the  hmI 
and  secured  to  it  by  three  screws  parallel  to  the  axis  of  the  cylinder, 
and  halved  into  the  rod  and  the  piston. 

(3)  All  rivets  broken  or  started  were  removed  and  replaced  by  ne» 
wrought-iron  rivets. 

These  changes  having  been  made  and  preUminary  firing  having  be^'n 
completed,  firing  in  accordance  with  the  programme  commenced  Marcli 
6,  with  a  14-pound  charge  under  0  degree  devation. 
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Eivets  broke  from  time  to  time,  some  of  them  showing  hammer 
eraeks,  and  where  they  broke  in  the  vicinity  of  parts  subjected  to  the 
j^eatest  strain  they  were  replaced  by  new  iron  rivets.  In  no  case  did 
the  new  iron  rivets  which  replaced  them  break.  One  bolt  broke  off  in 
the  left  cheek  of  the  carriage  and  showed  a  bad  flaw,  but  firing  was 
continued  without  replacing  it. 

The  firing  was  continued  on  March  19,  when  twenty-five  rounds  were 
fired  as  follows : 

Five  rounds  at  5  degrees. 
Five  rounds  at  10  degrees. 
Ten  rounds  at  15  degrees. 
Five  rounds  at  20  degrees. 

There  was  nothing  particularly  worthy  of  note  except  that  the  caj) 
on  the  journal  box,  which  supports  the  heavy  crosshead  of  the  elevating 
apparatus,  had  a  tap  bolt  which  connects  it  with  the  carriage  broken. 
This  same  bolt  was  broken  several  times,  showing  that  the  construc- 
tion was  very  faulty  and  must  be  modified.  When  the  bolt  breaks  the 
gears  work  stiffly  and  repairs  have  to  be  made. 

On  March  24  five  rounds  were  fired  under  25  degrees  and  one  under 
30  degrees.  At  this  round,  the  forty-ninth  of  the  series,  a  steel  pallet 
inserted  in  the  safety  notch  of  the  carrier  ring  broke  and  had  to  be  re- 
phM^ed. 

On  March  26  four  rounds  were  fired  under  30  degrees  and  five  rounds 
under  So  degrees. 

This  completed  the  preliminary  trial. 

BEMABKS. 

The  following  breakages  of  rivets  and  bolts  occurred : 


RMiind 
No. 

Rivets. 

1 

1 

2 

2 

1  . 

4 

1 

8 

» 

17 

2 

44 

1 

46 

2 

18 

1 

Bolto. 

1 

2 

1 

18 

1 

44 

1 

47 

1 

50 

1 

6 

Remarks. 


Left  side  flask,  tliruiijch  upper  transom  plate. .    Neai*  elevating  apparatus. 
Rifrbt  side  flsMk,  throueh  npper  transom  plate .  I  Do. 

Left  side  flank ,  througn  u  pper  transom  plate . .  j  l>u. 

Axle  plate,  loft  side. ." '  Rocoil  Hharply  checked. 

do * '  Started  liefoi-e. 


Riffht  side  flask,  through  npp<«r  transom  plate,    year  trail ;  not  replaced. 
Left  side  flask,  thi*oiigh  upper  transom  plate . . 


Broken;  fifteen  rt>placetl  with  wrought-irou 
rivets  which  did  not  break. 


Tap  bolt  in  Journal  box  of  crosahead 

Right  side,  throufh  stitfoner  and  axle  plate. . 
Bolt  and  nut,  leftside,  through  cheek  and  stiff- 
ener. 

Tap  1)olt  in  journal  box  of  erosHhead 

On  left  side,  through  cheek  and  stiffener 

Tap  bolt  in  journal  box  of  crosshead 


Broken ;  tap  bolta  of  Joamal  boxes  three  times. 


Do. 


Replaced. 

Do. 
Not  replaced. 

Replaced. 

Burnt  in  forging;  not  re- 
placed. 

Not  replaced,  because  fir- 
ing was  nearly  com- 
pleted. 


I 

i 
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After  iiring  under  35  degrees  the  axle  was  found  to  be  badly  spnuj^ 
downward.  Such  springing  was  not  previously  observed.  The  car 
riage  is,  however,  still  serviceable,  although  if  any  more  firing  is  to  K 
conducted  under  very  high  angles  the  axle  will  probably  become  dL^^ 
abled. 

The  object  of  this  preliminary  trial  was  to  ascertain  as  soon  as  possi 
ble  if  the  carriage  would  immediately  break  down  with  heavy  charge^ 
under  high  angles,  and  proved  that  it  would  not. 

A  second  programme  was  then  arranged  as  follows: 

15  rounds  at  5  degrees  elevation. 

25  rounds  at  10  degrees  elevation. 

30  rounds  at  15  degrees  elevation. 

30  rounds  at  20  degrees  elevation. 

20  rounds  at  25  degrees  elevation. 

10  rounds  at  30  degrees  elevation.    In  all  130  rounds. 

No  repairs  were  made  to  the  carriage  before  commencing  this  seri**^ 
except  those  indicated  already  in  the  report.  During  this  series  font 
rivets  were  broken  in  the  upper  transom  plate.  At  the  sixty-niiitli 
round  the  two  separable  journal  boxes  for  the  crosshead  of  the  elevat 
ing  apparatus  were  each  replaced  by  single  castings  held  in  phu^e  b> 
five  bolts  and  nuts  instead  of  by  three  bolts  and  nuts  and  two  tii|» 
bolts.  The  tap  bolts  broke  several  times,  while  when  bolts  and  niit^ 
were  substituted  for  them  breakage  ceased. 

At  the  eighty-third  round,  owing  to  the  fact  that  the  carriage  wa^ 
fired  with  the  axis  of  trail  sharply  inclined  to  that  of  the  cylinder,  tin* 
piston  rod  broke  at  the  origin  of  the  screw  thread  which  connei^ted  tlii* 
eye  to.  the  rod,  the  eye  itself  being  assembled  to  the  trail  by  a  pin.  A^ 
no  steel  rod  was  on  hand  a  wrought  iron  one  was  substituted,  which 
broke  down  speedily,  and  at  the  ninety-third  round  a  new  steel  rtnl 
was  substituted  having  a  plus  instead  of  a  minus  thread.  This  hmI 
was  satisfactory. 

The  axle,  which  had  been  sprung  during  the  firing  under  35  degro*-^. 
was  not  straightened,  but  during  the  firing  of  the  one  hundred  and 
thirty  rounds  of  the  last  series  did  not  appear  to  undergo  any  ehangi*. 

As  a  result  of  the  trial  it  may  be  stated  that  where  broken  rivets 
were  replaced  by  new  ones  carefully  set  the  new  rivets  endured  in  aU 
cases,  but  it  is  evident  that  there  is  not  a  suflicient  margin  of  safety,  ks 
imperfectly  driven  rivets  may  sometimes  by  accident  be  inserted.  All 
rivets,  then,  in  the  upper  transom  plate  should  be  increased  in  diauietcr 
from  one-half  inch  to  five-eighths  inch. 

The  other  changes  which  were  made  during  the  firing,  viz,  the  sub 
stitution  of  solid  for  separable  journal  boxes  and  the  use  of  a  plus  in- 
stead of  a  minus  thread  at  the  end  of  the  piston  rod,  made  during  tlir 
progress  of  the  experiment,  proved  satisfactory.  It  will  be  necessary 
to  change  the  curve  of  the  throttling  bar  to  suit  a  mixture  of  4  parts 
of  water  to  1  of  glycerine,  as  this  mixture  should  be  used  in  service. 
It  is  nonfreezing,  and  generally  easily  obtained,  while  a  suitable  neutral 
oil  of  a  fixed  specific  gravity  might  not  always  be  procurable. 

Firing  under  an  angle  of  35  degrees  will  so  seldom  be  resorted  to 
that  it  hardly  seems  necessary  to  provide  for  it,  but,  if  it  should  be  con- 
sidered essential,  then  the  axle  will  have  to  be  increased  to  4  inches  in 
diameter,  and  made  hollow  to  keep  the  weight  down  to  that  of  the  pres- 
ent one  while  increasing  the  strength  and  stiffness. 

The  experiments  further  indicate  that  a  portion  of  the  metal  of  the 
flasks  between  the  front  and  rear  transom  plates  may  be  removed  with 
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aclvantnp^e  as  being  snperflaoas,  but  this  can  first  be  done  with  the  pres- 
ent carriage,  and  tested  in  current  firings  for  the  proof  of  guns  and 
projectiles. 

In  conclusion  it  may  be  stated  that  with  the  changes  indicated  the 
carriage  will  be  suitable  for  issue  to  the  Army  for  such  trials  incident 
U)  the  service  uA  can  not  be  given  it  at  the  proving  ground. 

The  records  of  the  firings  are  furnished  herewith. 

Kesx)ectfully  submitted. 

Charles  Shaler, 
Captain.  Ord.  Bept,  (7.  8.  Army. 

(2058-'91.) 
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Record  of  firing  toith  d-ineh  B,  L.  sUge  rifle  {steel),  Xo.  I,  Walert&tn 

[01]j«ot  of  firing,  trial  of 


Date. 


1890. 
Dec.  12 


Dec.  15 


P.M.   K 


Dec.  15 


Doc.  19 


A..  M. 


Dec.  24 
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1,001 


1,002 


1,003 


6 

7 
8 


1,004 


1,005 


1,006 

1,007 
1,008 


§ 


OB 
OP 


OB 
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•i-i 
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*10    0 


♦10    0 
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Projectile. 
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•10    0 
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tl2    0 
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tl2    0  ' 

li3  o; 


•s 


>  nj    - 


I 

CO 
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§44    8 


44    8 
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iu 
bore. 


44  U 

5  sand. 


45    0 

§44  10 

§44    8 
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44    8 
44    8 


U 


Inehet. 


117.29 


117.29 


116.49 


119.40 


Elevii- 
tioD. 


O  I 

0  00 


000 


0  00 


Prp«*iwe, 

|ier  Hquan* 

inch  of  Immv. 


Pounds. 

Lea*     than 
24,000. 


5No.2,19.7»/ 
(Ko.l,l»,86a^ 


0  00 


000 


0  OO 

000 
0  00 


No.  1, 2«,9M 


No.  1, 30,00t> 


108  priams. 


1 128  prisma. 


\  140  prisma. 


§Natarmlw«igbt. 


REPORT  OP  THE  CHIEF  OP  ORDNANCE. 


535 


Ar8enah  at  Sandy  Hook,  N,  J.,  from  December'  It  to  Dcctmher  S4y  1890, 
5- inch  8iege-guD  carriage.] 


\\«xo\\. 


Inehe§. 
25i 


2*4 


"I 


24* 

31| 
821 

3*1 


Wind. 

HtreiiKth 

and  di> 

reoUon. 


i 


■^5 


S 


i 


Ji  OB 


(H 


3 

O 

9 
t 

1 

CO 


Qnn  monnted  on  new  5-incU  nteel ' 
niege  carriage  with  hydraulic  buf- 
fer.    Received    from    Wat«r\iiet 
Arsenal  December  8. 1890. 

2k  gallons  of  oil  in  cylinder. 

Ootarating  ftiotion  primers.  . 

Strips  of  2-inoh  plank  nailed  on  plat- 
form outside  of  and  parallel  to 
wheels. 

Fired  from  platform  on  fort  wall. 
Fired  into  sand  butt,  section  7. 

Hydraulic  cylinder  leaked  slightly. 

Pressure  taken  by  Lieut  W.W.  Gib- 
son, O.  D. 

Firing  oonduoted  by  the  proof  officer. 


Gun  monnted  on  new  5-lnoli  steel 
siege  carriage  with  hydraulic  buf- 
fer. Beceived  from'  WatorvUet 
Arsenal  December  8. 1890. 

Obturating  friction  primers. 

Fired  from  platform  on  fort  wall.  • 
Fix«d  into  sand  butt,  section  7. 

Before  round  1,002  screw  plug  of  fill- 
ing hole  of  cylinder  repliused  by 
hMded  bolt  aim  copper  washer. 

Fired  into  sand  butt,  section  7. 


Pressures  taken  by  Lieut  W.  W.  Gib- 

80U,  O.  I). 
Firing  C4>uducted  by  the  proof  officer. 


Counter 
recoil. 


Inches. 


e* 


10 


12 

8 

8 


Round  1,004  flrtMl  into 
Baud  butt,  8e<'tion  7. 

Broken  rivets*  and*  bolt 
replaced  lielbre  thiH  fir- 
ing- 

Fired  to  sea. 

Obturating  friction  prim- 
ers. 


Pressures  taken  by  Lieut. 

O.  M.  Li(«Aak,  O.  D. 
Firing  couducted  by  the 

proof  officer. 


Special  remarks  about  ecich  fire,  such,  as 
effect  on  piece,  action  of  breech  mochau- 
ism.  consumption  of  iM)wd«r,  sound  of 
projectile  in  flight,  scattering  of  fhig« 
ments,  ete.,  and  metrulogicai  data. 


Heads  of  two  rivets  in  left  side  of  flask  of 

carriage  broken  off. 
Copper  cylinders  of  24,000  poimds  initial 

compression  and  tables  of  1887. 


First  rivet  in  flask  right  side  broken  off. 
Upper   top   bolt    for    assembling    Hhatt 

broken  off  right  side. 
One  bolt  on  rient.Hide  of  axle  plate  broken. 
Carriage  run  luto  battery  witli  difficulty. 
Pinch  bars  usecl  under  wheeln. 
Counter  recoil  20i  inciifM. 
Copper  cyliud«*rs  of  18,000  iM)undH  initial 

compresMion  uud  tables  of  1887. 


Recoil  sharply  checked  at  11|  inohos. 
(Cylinder  removed  for  exajnination.  PiM- 
ton  heatl  found  jauinied  in  cylinder  by 
small  cbiui*  of  metal  left  in  cylinder  art«*V 
boring.  Piston  head  and  cylinder  ba4ily 
scorea  and  burred.    Burrs  removed. 


New  keys  put  in  cvllnder  fhune. 
rivet  on  flask,  left  side,  broken. 


Second 


Gnu  lashed  to  elevating  apparatus  with 
rope.  Copper  cvlinder  of  24,000  pounds 
initial  compression  and  tables  of  1887. 

Carriage  run  into  battery  with  slight  dif« 
Acuity,  pinch  bars  used  under  wheels. 

Nine  rivets  bniken  off  axle  plate,  leftside. 

After  this  round  cylinder  removed  and 
examined.  Piston  head  and  cylinder 
found  scored  and  burred;  also  piston 
head  started  off  rod  A  of  an  inch. 

Copper  cylinder  of  28,000  pounds  initial 
compression  and  tables  of  1887. 
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Record  of  firing  toith  5-inoh  B,  L.  siege  rifle  (steel),  No,  1,  Waierimn 

[Object  of  finng,  to  teat 


Date. 


1891. 
Jan.     7 


Mar.    4 


Har.    6 


A.M. 


P.M 


P.M 


No. 
of  se- 
rie». 


0 


10 


11 


12 


IS 


14 


15 


16 


17 

18 


No.  of 

fire. 


1,009 


1.010 


1,011 


1,012 


1,013 


1,014 


1,015 

1,016 

1,017 
1,018 


Powder. 


Kiud. 


0 

O 

V 


so 

s 


§ 

04 


-ss 


1 


08 


d 


Weight. 


Lbi.Oz. 
12    0 
130  prisms. 


10    0 

108  prisma. 


10    0 

108  prisms. 


13    0 

140  prisms. 


13    0 

140  prisms. 


14    0 

151  prisms. 


14    0 

154  prism.*}. 


14    0 

151  prisms. 


14    0 

151  ]>rismH. 

14    0 

151  prisma. 


Projectile. 


'a 

a 


•a 

9 

.a 

U 


9 


Weight. 


Lbi.Oz. 
41    8 
3    8  sand 


46    0 


42    0 
8    0  sand. 


45    0 


41    8 
3    8  sand. 


45    0 


44    8 

8  sand. 


45    0 


41    3 
3  13  sand. 


45    0 


41  12 
3    4  sand. 


45    0 


41    0 
4    Osand. 


45    0 
3    Osand. 


45    0 

45    0  natural 
wiiight 

41    6 
3  10  sand. 


Travel 
of  shot 

in 
hore. 


Inehtt. 


BleTA- 


119.49 


119.49 


45    0 


o      ' 


0  00 


oa« 


0  W 


0  W 


u  u» 


0  Ui< 


0  uo 


000 
0  cu 
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Jrgeuml,  at  Sandy  Hook,  N.  J,,  from  January  7  to  March  6, 1891, 
of  ttiege-iniii  carriage.] 


Prensare  per 

Hq  iiare  iiicu  of 

bore. 


Pwmdt. 


51 

o 


hieh. 


29 


29^ 


s 

a 

00 


it 

9 

s 

I 


No.  2,  34,000 


Ko.  2,  34,e00 


No.  2,  34,200 


34 


20J 


u 

0 

s 
s 


s 

00 


9 

.a 

I 


23^ 


20J 

•*» 

A 

20| 

0 

'  *§  • 

22i 

bcs 

•ca 

a 

Fro 

p 


9 


13 


14 


134 


13 


13 
13 


Gun  mounted  on  new  5-inoh 
Bteel  Biege  carriage,  with 
bydranlio  boffem.  Re- 
ceived firom  Watervleit 
Arsenal  December  8, 1890. 

874  inches  recoil  allowed. 
>  Fired  to  sea. 

Obturating  Motion  primers. 

Since  last  firing  burrs  re- 
mored  from  piston  head 
and  ejUnder,  and  all 
broken  rivets  on  axle  plate 
repLaoed  by  new  ones. 


Firing  oondaoted  by  the  proof 
officer. 

Gnn  mounted  on  new  5-inch 
sted  siege  carriage,  with 
hydraollo  buffer.  Re-- 
ceived  from  Watervleit 
Arsenal  December  8, 1890. 

2h  gallons  of  oil  in 

since  last  firing  the  cylinder 
was  removed;  piston  rod 
ground  down  ana  replaced ; ' 
new  face  plate  placed  on 
breechblock ;  slot  in  block 
enlamd,  so  as  to  prevent 
pin  m  carrier  ring  from 
bearing  asainst  ude  of 
slot  when  block  was  closed. 

Obtorating  friction  primers. 

Firing  conducted  by  Lieut.  W. 
W.  (3ibson,  O.  D.,  assistant 
proof  oflicer. 


G-nn  moanted  on  new  5-inch 
steel  siege  carriage,  with 
hydraulic  buffer.  Re- 
ceived from  Watervleit 
Arsenal  December  8. 1880. 

Since  last  firing  the  cylinder 
was  removed,  piston  head 
shrunk  on  piston  rod,  and 
end  of  rod  upset.  Three 
spline  screws  fitted  in  pis- 
ton head  and  rod.  Stuffing 
box  smoothed. 

Full  recoil  is  37^  inches. 

Copper  cylinders  of  32,000 
pounds  initial  compres- 
sion and  tables  of  1890. 

Fired  down  the  beach. 

Full  recoil  is  37^  inches. 

Obturating  friction  primers. 


Firing  conducted  by  Lieut.  O. 
M.  Lissak.  O.  D.,  assistant 
proof  oflicer. 


Special  remarks  about  each 
fire,  such  as  effect  on  piece, 
action  of  breech  mechanism, 
consuinntion  of  powder, 
sound  ol  projectile  In  fiight, 
scattering  of  fragments,  Stc, 
and  metrologicaldata. 


Mallet  used  in  opening  breech- 
block. Breec II block  turned 
slightly  by  discharge  until 
cam  of  lever  handle  struck 
left  edge  of  notch  in  carrier 
ring.  £evor  handle  partially 
raised.  Cam  and  edge  of 
notch  in  carrier  rins  badly 
upset.  Plateon  rear  of  breech 
block,  bearing  lugs  for  lever 
handle,  cracked  at  base  of 
right  luff  opposite  screw  hole. 
Top  of  mate  faced  away  from 
block  about  one-sixteenth  of 
an  inch.  Block  and  carrier 
ring  removed. 


Cylinder  leaked  slightly  after 
this  round. 


Piston  head  pulled  off  rod. 


Casi>iron  sleeve  moved  forwanl 
on  tube  thme-sixteeutlm  of 
an  inch. 


Cast4ron  sleeve  went  back 
place. 


to 


Two  rivets  broken  off  left  axle 
plate. 

One  bolt  broken  off  left  cheek 
of  carriage.  One  nut  broken 
off  left  cheek  of  carriage. 
Cast-iron  sleeve  idipped  for- 
ward 8^  inches  and  returned 
to  place. 
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Record  of  firing  with  BAmck  B,  L,  nege  HJU  (iteel),  yb.  I 

[OlOeciofflriBctest 


Date. 


1891. 
I 


Mar.  19 


A.M. 


No. 

of  ne- 
rics. 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


No.  of 
fire. 


1,019 


1,020 


1,021 


1,022 


1,023 


1,024 


1,026 


1,026 


1,027 


1,028 


1,029 


1,030 


1.031 


f,032 


Pow<ler. 


Kind. 


a 

o 

I 

S 


•c 


CO 


§ 

04 


OB 

a 
v 


O 

§ 
I. 


O 

d 


Weight. 


14    0 

151  prisms. 


14    0 

151  prisms. 


14    0 

151  prisms. 


14    0 

151  prisms. 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


Pmjeetne. 


Weight. 


I 


>^  - 


Xf6r  Oz. 
42    0 
3    0  sand. 


45    0 


42    0 

3    0  sand. 


45    0 

41    6 
3  10  sand. 


45    0 


42    0 
3    0  sand. 


Tr»vi*l 

of  HllOt 

in 
bore. 


Inehet. 


45    0 


42    0 
3    0  sand. 


45    0 


43    U 
2    0  sand. 


45    0 


43    8 
1    8  sand. 


45    0 

42    0 
3    0  sand. 


45    0 

41    0 
4    0  sand. 


45    0 


41    0 
4    0  sand. 


45    0 


41    U 
4    0  sand. 


45    0 


41    6 
3  10  sand. 


45    0 

72    6 
3    0  saml. 


45    0 


42    0 
3    0  sand. 

45    0 


Klera- 
tioD. 


o    • 
5  00 


5  0U 


5oa 


5  UM 


10  OU 


10  w 


10  00 


10  00 


10  Ou 


10  uu 


15  00 


15  uu 


15  00 


15  0i> 
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Watertown  Arsenal,  at  Sandy  Hook,  N,  J,,  March  19, 1891, 
of  siege-gun  oarriage.] 


PreMnreper 

Aquare  iueji  of 

bore. 


Poundi. 
No.  2,  33,  960 


Inch. 
30i 


87 


30| 


No.  2,  84.  700 


36} 


36| 


35 


8^ 


36 


No.  2,  34,  800 


35 


36 


32| 


321 


32] 


32} 


-^1 

•31 


I 

.c 

8 

c 
a 

eo 

i 


I 


Inch. 
11 


121 


12 


124 


10 


8 


H 


Special  remarkii  about  each 
fire,  Bnch  as  effect  on  piece, 
action  of  breech  mechanism, 
oonauroption  of  powder, 
aound  of  projectile  in  flight, 
acattering  of  fraffniento,  etc., 
and  metrologioar  data. 


Onn  mounted  on  new  Sinch 
aiege  larriajce,  with  hy* 
draulic  bufi'em.  Keceived 
ttom.  Watervleit  Arsenal 
Deceniber  8,  1891. 

Sope  fastened  around  breech 
and  elevating  device. 

Fired  to  sea.  Aimed  to  left 
of  3,000-yardA  Urget. 

Iron  sleeve  fastened  to  gun 
with  three  set  screws. 

Cylinder  leaked  slightly 
after  round  1,021. 


Copper  cylinders  of  32,000 
pounds  Initial  compression 
and  tebles  of  1890. 


Obtarating  friction  primers. 

Copper  cyllDdera  of  32,000 
pounds  initial  compres- 
sion and  tables  of  189U. 

Fired  to  sea.  Kounda  1,023  to 

1.025  aimed  to  the  left  of 
3,000-yards  target;  rounds' 

1.026  to  1,082,  induaive, 
aimed  to  left  of  1-mile  tar- 
get. 

Guiding  fork  on  top  of  ele 
vating  screw  bent. 


Breechblock  opened  with  slight 
dilticuity.  Front  cup  wiped 
off.    Stuffing  box  tightened. 


Front  cup  wiped  off. 


Rope  removed  from  breech  and 
elevating  device. 


Iron  plate  placed  under  trail 
of  carriage. 


Musxie  atmck  platform. 
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Beoord  of  firing  uMk  o-inch  B.  L,  siege  rifle  (steel),  No.  1,  WtUeriown 

[Ol^eot  of  firing.  tM4 


No. 
of  se- 
riei). 

33 
34 
85 
36 
37 
38 
39 

41 

t 

42 

43 

i 

44 

45 

4G 

47 

No.  of 
fire. 

Powder. 

Projectile. 

Travel 
of  sRot 

in 
bors. 

1 

Date. 

Kind. 

Weight. 

Weight. 

Bleva- 
tioa. 

180L 

A.M 

P  M 

1,033 
1.034 
1,035 
1,036 
1,037 
1,038 
1,039 
1.040 

* 

1,041 
1,042 
1,043 
1,044 
1,045 
1,04C 
1,047 

Da  Font's  black  prismatic,  0. 1.  N. ;  density,  1.800;  151  prisms  in  each  cartridge;  12  prisms  in  cross  section. 

XdrOs. 
14    0 

14    0 

14    0 

14    0 

14    0 

14    0- 

14    0 

14    0 

14    0 

14    0 

• 
14    0 

14    0 

14    0 

14    0 

14    0 

• 

1 

.8. 

3 

Lbt.(h, 

4^    8 
4    8  sand. 

• 
........ 

o     * 
15  00 

15  00 

16  00 

1 

45    0 

Har.  10 

42    0 
8   0  sand. 

45    0 

40    8 
4   8sand. 

45    0 

41    8 
8    8  sand. 

15  00 

45    0 

42    0 
S   0  sand. 

1 
15  00 

45    0 

42    0 
3   0  sand. 

15  00; 

1 

45   0 

1 

1 

Mar.  10 

44    S 

13  sand. 

20  00 

45    0 

• 

A.M 

42    0 
3   0  sand. 

20  oa 

1 

45    0 

1 
1 

42    0 
8    0  sand. 

aooo; 

45    0 

41  10 
3    6  sand. 

20  00 

45    0 

41  10 
3    6  sand. 

20  00 

45    0 

42    0 
3    U  sand. 

25  00 
25  00, 
25  00 

45    0 

42    0 
3    0  sand. 

Mar.  24 

45    0 

42    0 
3    U  »aud. 

45    U 

41    0 
4    U  sand. 

25  IW 

45    0 
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Arsenal,  at  Sandif  Hook,  N.  J.,  from  March  19  to  March  24,  1801. 
of  siege-gun  carriage.] 


Prt>nsnre  per 

Hquareincnof 

bore. 


Pouudf. 


o 


Inek. 


3?' 


32| 


Xil 


32} 


321 


32i 


Xo.    2.  34.300       33i 


33 


J2i 


33 


32} 


ro,  3.  31.600       32 


32 


33 


31 


5   • 


^9 


c 
S 

CB 

« 

^* 

I  a  j 

CO 

r-l 

B 
Z 


••5 

d 
d 

5 


/ttrA. 


o 
.a 

9 
a 

lA 

S' 


B 


Gun  mounted  on  new  5*inch 
siege  carriage,  with  hy- 
draulic bufier.  Reoeired 
from  WaterTliet  Arsenal 
December  8, 1891. 

Obturating  friction  primers. 


Slmft  bearing  pinion  badly 
beat. 


Special  reniarka  about  each 
flze,  such  as  effect  on  piece, 
action  of  breech  mecluuaism, 
consnmntioii  of  powder, 
sonnd  oi  projectile  in  flight, 
scattering  of  fragments,  etc., 
and  metrologlcaTdata. 


!  rircd  to  sea.    Aimed  to  the  ! 
left  of  1-mile  target. 


Firing  conducted  by  TJcnt.  C. 
B.  WhcehT,  O.  D.,  assistant 
proof  oflioer. 


Gun  mounted  on  now  5-inch 
st«'l  siogo  carriage,  with 
hydraulic  buffer,  deceived 
from  Watervliot  Arsenal 
December  8. 1891. 

Obturating  friction  primers. 

Copper  cylinders  of  32,000' 
pounds   initial     compres- 
sion and  tables  of  1890. 

Fired  to  scm.  Aimed  between 
1-mile  and  3,000-yard8  tar- 
get. 


I 


One  t«p  bolt  in  elerating  gear 
broken. 


One  rivet  (undercnt)  in  trail, 
right  side,  broken. 


One  rivet  in  trail,  right  side, 
broken. 


One  rirot  in  troll,  right  side, 
broken. 


Copper  cylinder  of  32,000 
pounds  i'niiial  compression, 
and  tables  of  1880. 


Klrrating  apparatus  worked 
stiffly. 


One  rivet  broken  off  trail,  right 
side. 


Tap   Imlt   of    elevating    gear 
broken. 


Two  ri  vets  broken  off  trail,  left 
Hide. 
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Hecord  ^firing  with  d-inch  B,  L,  siege  nfle  (steel).  No,  2,  Wattrtown 

[Object  of  firing.  t<vt 


Date. 


1891. 


Mar.  24  !  A.M. 


Mar.  26 


No. 

of  w- 

rio8. 


48 


40 


50 


51 


52 


53 


51 


55 


56 


57 


58 


No.  of 
lire. 


1,048 


1,049 


1,050 


1,051 


1,052 


1, 053 


1,054 


1,055 


1,056 


1,057 


1,058 


Powder. 


Kind. 


§ 

ce 


2 


S 


3 

« 


m 


00 


"■A 


u 

I 

\» 

a 

o 

s 
Q 


Weight. 


Uks.Oz. 
14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


i  14    0 


14    0 


14    0 


Projectile. 


Kind. 


Weight. 


Travfl 

of  Abut     Rleva 

in  tiou. 

Iwre. 


Lb9.  Oz. 
41    8     ^ 
3    8  sand. 


45    0 


41    0 
4    0  sand. 


i  45    0 


44    0 

1    0  sand. 


45    0 


43    0 
2    0  sand. 


45    0 


45    0  natural 
weijjht. 


42    0 
3    0  Mind. 


:  45    0 

42    8 
2    8  saud. 


45    0 

43    0 
2    0  sand. 


45    0 


43    0 
2    0  sand. 


45    0 

I  42    0 

I    3    0  sand. 


I  45    0 


42    0 
3    0  sand. 

45    0 


woe 


30  00 


30  00 


30  00 


30  CO 


35  011 


35  01* 


oj  OO 


35  W 


35  00 
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Arsenal,  at  Sandif  Hook,  N.  J.,  from  March  24  to  March  26, 189L 


of  siege-gun  carriage.] 


Prf»M»ur©  Wkt 

iwinant  incn  of 

bore. 

• 

/ncA.' 
33    , 

i 

1 
r 

1 
1 

1 

SOjl 
3*2i 

'    31i 

1 
t 
1 
i 

1 

i 

1 

1 
I 

31 

30i 

30J 

30* 

II 

.ss 

• 

i 

a 
s 
o 
O 

• 

Special    remarks  about  each 
fire,  such  as  effect  on  piece, 
action  of  breech  mecluinism, 
consumntion     of     powder, 
sound  of  projectile  in  flight, 
scattering  of  fragmeutJi,  etc., 
and  metrologioaidata. 

Pounds. 

Ifuh. 

Gun  mounted  on  new  5-inoh 
ateel    siege    carriage,    with 
hydraulic  buffer.     Keceived 
from    Watervliet     Ai'senali 
December  8, 1891. 

Siuc«  last  firing  shaft  bear- 
ing piuion  straightened  and 
burrs  removed. 
'  Broken  bolts  and  rivets  re- 
placed by  new  ones. 

1 

Firing  conducted  by  Lieut  W. 
W.  Gibson,  0.  D.»  assistant 
proof  officer. 

* 

Obturating  friction  primers. 
Fired  to  sea. 

Guiding  fork:  on  top  of  ele- 
vating screw  straightened 
before  this  firing. 

Copper  cylinder  of  32,000 
pounds  initiAl  rompression 
and  t»ble«  of  1890. 

* 

Firingconducted  by  Lieut.  C. 
B.  wheeler,  0.  D.,  assistant 
proof  officer. 

One  bolt  broken  off  left  side 

No.  3.  34,  770 

of  carriage. 

Elevating  gear  worked  stiffly. 
Comer  of  steel  piece  let  into 
carrier  ring  on  left  side  uf 
rweHs  broken  ofl' for  a  leugtli 
of  i  inch. 

Iron  plate  used  under  trail  was 

■ 

removed.        First      primer 
failed. 

Tap   bolt  of  elevating    gear 
broken. 

Elevating    screw    berame 
Jammed.    Could  be    turned 
with  difficulty. 

1 

1 

1 
1 

1 
1 

No.  3,  35.  290 

Breechblock  opened  with  diffi- 

'"••••• 

culty. 
Front  cup  wiped  off  and  oitod. 

Breechblock  opened  easily. 

• 

1 

^ 

« 
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Record  ofjiriiig  icilA  B-inek  B.  L.  inegt  HJIe  (iltti),  No.  I,  WaUrtirtt 


M 

1.05* 

i 

"w"; 

- 

60 

l.DflO 

= 

14    0 

., 

1.001 

1 

uo 

= 

03 

1. 002 

is 

at 

1,083 

li 

U    0 

P.M... 

*1 

" 

l.OM 

It    0 

1 

- 

a 

l.OW 

n 

U    0 

f 

K 

l.OM 

1 
■i 

... 

- 

08 

l.OSD 

s. 

u  0 

CO 
TO 

l,0«8 
1.070 

«! 

u  . 

73 

;E 

ll 

It    0 

4,il.. 

1 

l1 

... 

1 

- 

" 

"■" 

'% 

U    0 

0 "  t'""'!' 
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Ar90n4tlf  at  Sandy  HqoIc,  N,  J,,  from  April  S  to  May  1,  2^1, 
4iif  siege-ipii  carriag*.] 


Beooil. 


Gan  mounted  on  new  5-inch  Hteel  siege  carriage, 
withbydranlio  buffer.    Rt^ceived  Arom  Watervuet 
AneoMl  Decennber  8,  1890.    ObtoTAting  friction 
Jnehea.  \     primers. 
241 


25* 

24i 
25| 

25j 

29| 

29i 


241 

24» 

2H 
25 

29 


28 


Fired  down  thebeaob.    Aimed  to  the  left  of  1-mile 
target. 

Brolcen  bolt  in  left  cheek  of  carriage  replaced  by 
n«w  one  before  this  firing. 


After  this  fixing  it  was  fonnd  that  the  recess  in 
left  side  of  ourier  ring  was  badly  barred. 


Elevating  sorew  foond  burred.    Burrs  removed . . 


Firing  conducted   by  Lieut.  C.  U.  Wheeler,  O.  B., 
assistant  proof  officer. 

Gun  -mounted  on  new  5-inch  steel  siege  carriage 
with   hj'draulio  butter.     Keci'ived  from  Water- 
vUet    Arsenal    December  8,  1890.     Obtantting 
frlotion  primers. 


Special  remarks  about  each  fire,  suoh  as 
efi'ect  on  piece,  action  of  breech  mech* 
aniHm,  consumption  of  powder,  sound 
of  projectile  in  flight,  scattering  of 
ft:agments,etc.,and  metrological  data. 


29 
28 


Breechblock  opened  with  difficulty. 


Front  cut    wiped  off. 
opened  easily. 


Breechblock 


Sinoe  last  firine  a  piece  of  steel  1}  inches  long,  \\  \ 
of  an  inch  wide,  and  /«  of  an  inch  thick  was  dove-  I 

r     taileil  into  left  side  of  rcces.^  in  carrier  ring. 

'  Fired  down  the  beach.    Aimed  to  the  left  of  1-mile 
target. 


Lanyard  broke. 


Two  new  brass  boxea  fitted  to  elevating  shaft  be-  j 
fore  this  firing. 


WAE  91 — yOh  III- 


^5 
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Becord  of  firing  with  5-inch  B,  X.  siege  rifle  (atecl),  Ko.  i,  WaUrUnrn 

[Object  of  firiBK,  to  tesl 


Date. 


1891. 


May  1     A.M 


May  12 


Aug.    3 


A.M 


No. 
of  Are 
with 
car- 
riage. 


78 


79 


80 


81 


82 
83 


No.  of 
fire. 


84 
85 
86  ! 

87j 

I 

88  ! 
80 


90 
91 


92 
93 

94 
95 


96 
97 


Powder. 


Kiiid.     !  Weight 


1,078    1 


1.079 


1,080 


1,081 


1.082  : 

1. 083  i 


•SJ3 

ot 

,  ff 
o  V 

^    5   98 

* 
j^  S  a 
•r  «  o 

s  « 

«.>    • 

Q        w 


14    0 


1,084 

1,085. 

1,086 

1,087 

1,088 

1,089 

1,090 
1,091 


T  it 

'^  ^  a. 

►^  "T"  .»« 

aao 

"ts  a  c 
^  s  ^ 
g.2  « 

c  *r  a 


^ 


.*    - 


JP 


1,092 
1,093 

1,094 
1,095 

],096 
1,097 


rw 


«  be 


O' 

o" 

•^»o  a 

«^       cc 

«  S  « 

CL  mK  *r^ 


14    0 


14    0 


14    0 


14 
14 


0 
0 


14  0 

14  0 

14  0 

14  0 

14  0  ! 

14  0  I 


Projectile. 


Kind. 


14  0 

15  0 


14    0 


14    0 
14    0 


14    0 


14    0 


a 
c: 
.a 

£ 


Weight. 


Lbs.  Oz. 
43    0 
2    Osand. 


45    0 


43    0 
2    0  saod. 


Eleva- 
tion. 


10  00 


to  00 


45    0 


44    0 
1    0  aand. 


10  00 


45    0 


44    0 
1    0  sand. 


10  00 


45    0 


a 

X> 


0) 


45    0  natm-al     10  00 

weight. 
45    0  natural     10  00 

weight. 


45    0  uatnra) 

weight. 
45    0  natural 

weiglit. 
45    0  natural 

woiglit. 
45    0  natuml 

weight. 
45    0  natural 
^^=^  — -  -weight. 
43    0 
2    0  sand. 


10 
10 
10 
10 
10 
10 


Preaaureper 

aqnare  iiicnof 

bore. 


Pmmdi. 


0  . 
0  . 
0    . 

0  .■ 

o'. 

I 
0  !. 


45    0 

45  0  natural 
^       weight. 

46  0  nat^iral 

weight. 


15 
15 


0 
0 


14    0    1  f     45    Onatural      5  00  i  No.  1,   38,300 

weight.  * 


o 

eg 


41    0 
4    Osand. 


45    0 


45    0  natnral 
weight. 


43    0 
2    0  sand. 


45    0 


45    0  natnral 
weight. 


I    42    9 

I      2    7  aand. 

' 

U    45    0 


500 


5  00 


5  00 


No,  1,    35.950 


I 


5  00 
10  00     No.  — ,  35.910 
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Arsenal,  ai  Sandy  Hook,  N,  J.j  from  May  1  to  August  S,  1891, 
5  inch  siege  carriage.] 


Recoil. 


Inehet, 
28* 


29 


Gun  mounted  on  new  S-tnoIi  steel  siege  oarriase, 
with  hydraulic  buffer.  Beceived  from  Watervliet 
Arsenal  December  8,  1890.  Obturating  friction 
primers,  model  1887. 


'2^ 


28| 


29 


!  Fired  down  the  beach.  Aimed  to  the  left  of  1-milc 
target. 


Special  remarlcs  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  mech- 
anism, consumption  of  powder,  sound 
of  projectile  in  iight,  scattering  of 
fragments.etc. ,  and  metrological  data 


Slight  leakage  at  front  end  of  cylinder 
in  stuffing  Dox. 


Lanyard  broke.    Primer  failed. 


Firing  conducted  by  Lieutb  G.  B.  Wheeler,  0.  D., 
assistant  proof  officer. 

Gun  mounted  on  new  steel  siege  carriage,  with  hy- 
draulic buffers.  Received  from  Waterrleit  Arse- 
nal December  8, 1890. 


Lower  bolt  on  left-hand  side  of  tran- 
som broken. 

Piston  rod  broke  at  beginning  of 
threads  near  lug  on  carriage. 


Before  this  firing  a  new  piston  rod,  made  of 

wrought  iron,  was  put  tn  cylinder. 
-  21  gallons  of  oil  in  cylinder, 
^nredtosea. 
Obtnrating  firiotion  primers. 


25i 

25 
25 

25 
32 


Piston  rod  seratohed,  and  slightly  bent. 


Firing  conducted  by  Lieut  C.  B.  Wheeler,  O.  D., 
assistant  proof  officer. 

Gun  mounted  on  new  steel  siege  carriage,  with  hy- 
draulic buffer.  Received  from  Watenrliet  Arse- 
nal December  8, 1890. 


Before  tbis  firing  a  new  piston  rod  made  of  steel 
was  put  in  cylmder.  edges  of  stuffing  box  of  cyl- 
inder rounded  off,  threaded  end  of  piston  rod  in- 
creased in  diameter  ^  inch.  Bore  and  thread  in  < 
crosshead  of  cylinder  enlarged  to  correspond  and 
deepened  4  inch. 

2|  gallons  of  oil  in  cylinder. 


Piston  rod  broke  at  beginning  of 
threads  near  lug  on  carriage :  carriage 
turned  complete^  over  sideways, 
due  to  running  ofi:  platform. 


Piston  rod  beginning  to  score. 


Cylinder  at  rear  end  leaked  slightly 
after  tbis  round* 
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Eeoard  of  firing  toith  S-inoh  B,  L,  siege  rifle  (eteel),  No,  1, 

IDlvJect  of  firing,  teat  of 


Date. 

• 

No. 
of  fire 
with 
car- 
riage. 

No.  of 
fire. 

Powder. 

Projectile. 

Eleva- 
tion .r 

Preseurep^ 

square  incn  of 

bore. 

Kind. 

Weight 

Kind. 

•Weight. 

189L 

A.   V^»  • 
P.    M. 

• 

98 
99 

100 

101 

103 
104 
105 
106 
107 
I    108 
109 
110 
111 
112 
113 

1,098 
1.099 

1,100 

1,101 
1,102 

1,103 

1,104 

1,105 

1,106 

1,107 

1,108 

1,109 

1,110 

1,111 

1,112 

1,113 

■ 

1 

i 

.s 

a 

i. 

B 
1 

Q 

a 

• 

s 

t 

p* 

« 

if 

**^ 

OD 
P 

• 

»-] 

d 

1 
s 

Lbs.  Oz. 
14    0 

14    0 

14    0 

14    0 
14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

14    0 

1 

1 

Lb9.  Oz. 
45    0 

O    ' 

10  00 
10  00 

10  00 

Pbundi. 

1 

^     ^                         1 

' 

41    0 
4    Osand. 

1 
1 

Aug.    3 

45    0 

41    0 
4    0  sand. 

*  *  ■  * 

* 

45    0 

1   • 

I 

45    0  natural 
weight. 

15  00 
15  00 

15  00 



43    0 
2    Osand. 

' 

45    0 

42    0 
3    Osand. 

1 

45    0 

41    0 
4    Osand. 

15  00 

t 

15  00 

• 

1 

45    0 

43    0 
2    Osand. 

1 

45    0 

f                               ' 
t 

42    0 
3    0  sand. 

15  00  , 

—       •   •  • 

45    0 

4 

41    0 
4    Osand. 

15  OO 

A.ug.    3 

15  00 
15  00 

45    0 

43    0 
2    Osand. 

1 
1 

1 

45    0 

41    0 
4    Osand. 

1 

45    0 

15  00 

15  00 

1 

15  00 
15  00 

41    8 
3    8  sand. 

1 

45    0 

41    0 
4    0  sand. 

1 

45    0 

41     8 
3    8 

• 

45    0 

42    0  sand. 
3    0 

'    45    0 

I 
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Wateriown  Arsenal,  at  Sandy  Rook,  K,  J.,  August  S,  1891. 
aiege-gan  carriage.] 


Becoil. 


32| 


31) 

32| 
3^ 

33| 

:J3| 

dd| 

831 

83} 

8^ 
38| 


Gun  mounted  on  new  steel  siege  carriage,  with 
hydranlio  buffer.  Beceived  from  Watervliet  Ar- 
aenal  December  8, 1890. 


Copper  cylinders  of  82.000  ponnds  initial  compren- 
iiion  and  tables  of  1800. 
)  Fired  to  soa. 
Obtnraiing  friction  primers. 
Cylinder  leakage  1  pint  in  12  rounds. 


Special  remarka  abont  each  fire,  such  as 
effect  on  piece,  action  of  breech  mech- 
auism,  consumption  of  powder,  sound 
of  projectile  in  Bight,  Bcatterin^  of 
fragment8,etc.,andmett-olo^ical 


ig  ot 
data. 


Leakage  at  rear  end  of  cylinder  in- 
creaamg. 


\  One  pint  of  oil  added  before  this  round. 


Fifth  nut  from  rear  on  right-hand  aide 
of  trail  broke. 
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REPOET   OF   THE   CHIEF   OF   OBDNAIJCT. 

Record  of  firing  toith  64nch  B.  L.  siege  rifle  (steel),  No.  I,  WaterUnf 

[Object  of  firing,  tMt 


Date. 


1891. 


Ang.  3 


P.  M.    < 


No. 
of  fire 
with 
car- 
riage. 


114 


115 

116 

117 
118 
119 


No.  of 
fire. 


120 


121 
122 

123 


124 


Ang.  4 


A.  M. 


135 
126 

127 

128 

129 


1,114 

1,115 

1,116 

1,117 
1,118 
1,119 

1,120 


Powder. 


Projectile. 


Kind. 


Weight    Kind. 


\ 


1,121 
1,122 

1,123 

1,124 

1,125 
1,126 

1,127 

1,128 

1,129 


. .  ao 


a  SB 

.  * 

§§ 

^! 

«i 

P 


Lb».  Oz. 
^     14    0 

I 


14  0 

14  0 

14  0 

14  0 

14  0 


•  "Weight. 


B 

m 

a 
•S 

Pi 

ft  a 

c 

-a. 
■•i 

•  52 

|l 

IS 


p< 

I 

I 


^ 


14    0 


14    0 
14    0 


14    0 


14    0 


14  0 

14  0 

14  0 

14  0 


14    0 


'  Lbi.  Oz, 
'     42    0 

3    0  sand. 


4) 


Q 


4a 

O 

h5^ 

-  § 

•a* 

^a« 

a^ 

h'2 

^.a 

•s  M 

f 

^ 

^"^  9 

4>«i 

,4 

00 

45    0 


42    0 
3    Osand. 


45    0 
3   Osand. 


45    0 


45    Onataral 
weight. 


Eleva- 
tion. 


o     t 
15  00 


15  00 


Preaaareper 

square  incJi  of 

bore. 


45    0  natural 
weight. 


42    8 
2    8  sand. 


45    0 


45    0  natural 
weight. 


46    0  natural 
weiglit 


42    0 
3   Osand. 


45    0 


41    0     , 
4   Osand. 


45    0 


41    0 
4   Osand. 


45    0 


45   0  natural 
weight 


41    4 
8  12  sand. 


45    0 


42    0 
3   Oaand. 


45    0 


4116 
8    Isand. 


46    0 


41    4 
3  12  sand. 

I    45    0 


15  00 

15  00 
15  00 
15  00 

15  00 


15  00 
15  00 

15  00 

15  00 

15  00 
15  00 

15  00 

15  00 

20  00 


PoumiM, 


Na  1,   38,200 


No.   1,    36,320 


Ko.  1, 
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Arsenal f  at  Sandy  Hook,  N,  J.,  from  August  3  to  August  4, 189U 
of  aiege>gnn  carriage.] 


Recoil. 


Special  remarks  about  each  fire,  aach  an 
effect  on  piece,  aclion  of  breech  mech- 
anism, consumption  of  powder,  sound 
of  prqfectile  in  dight,  scattering  of 
ftagments,etc.,  andmetrologicalaat<a. 


Inches. 
33} 


33} 


33} 

33| 
33| 
33} 

33} 


30 
32} 

32} 

32 

3^ 

32| 

82 

32} 

84 


Gon  monnt«d  on  new  steel  siege  carriage,  with  hy< 
dranlic  buffer.  Beceived  from  Watervllet  Arse- 
nal December  8, 1890. 


Leakage  of  cylinder  oconrs  at  the  moment  of 
completion  of  return  of  carriage  to  battery. 

Firsd  to  sea. 

Copper  cylindera  of  32,000  pound*  initial  com 
pression  and  tables  of  1890. 


Firing  conducted  by  Lieut.  W.  W.  Gibson,  O.  D.. 

asautant  proof  oflicer. 
Gun  mounted  on  new  6-inch  steel  siege  carriage 

with  hydraulic  buffer.   Reoeiyed  flrom  Watervliet 

Artenal,  December  8. 1890. 
Obturating  Mctionpnm< 


Fired  to  tea. 


Breechblock  opened  with  difficulty. 


Fourth  rivet  in  bottom  of  trail  right 
hand  side  broken;  fracture  showed 
the  rivet  had  been  partly  broken 
some  time. 


Two  primers  failed ;  wires  of  primers 
pulled  out. 


Two  primers  failed ;  wires  of  primers 
pulled  out. 


One  and  one-half  pints  of  oil  added  io 
cylinder. 


552 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  with  B-inch  B,  L.  Hege  rifle  (steel),  Xo.  U 


Date. 


189L 


Aug.   4 


A.M. 


No. 
of  Hre 
with 
car- 
riage. 

No.  of 
fire. 

180 

1^180 

181 

1,131 

132 

.  1,132 

183 

1,138 

184 

1,134 

136 

1«135 

136 

1,186 

137 

.  1.137 

188 

1,138 

189 

1,139 

140 

1,140 

141 

1,141 

142 

1,142 

143 

1,143 

144 

1,144 

Powder. 


Kind. 


i 


I 

0 


C9 


fac 


s 


•A 


a 


O 

'■5 

a 

X 

u 
% 

« 

0 

O 

A4 


Weight 


Lbn.  Ox. 
14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


Projectile. 


Kind. 


14    0  I 


1  1* 

1 

1 

0 

14 

0 

14 

0 

14 

0 

14 

0 

14 

0 

a 


be 


O 


3 

a 
« 

H 

i 


CO 


Weight. 


X&«.  Oz. 
41  II     . 
3    5  sand. 


45   0 


41  10 
3    6  sand. 


45    0 


41    5 
3  11  sand. 


45    0 


41    5 
3  11  sand. 


45    0 


41    8 
3    8  sand. 


45    0 


41    8 
3    8  sand. 


45    0 


41  13 
3    3  sand. 


45    0 


41  11 
3    5  sand. 


45    Q 


41    8 
3    8  sand. 


45    0 


41    0 
3  10  sand. 


45    0 


41    7 
3    9  sand. 


45    0 


41  15 
3    1  sand. 


45    0 


41  10 
3    0  sand. 


45    0 
3  11  sand. 


45    0 


41  13 
8    8  sand. 

45    0 


i?i<^-^.  '  Pressure  vter 


o  / 
20  00 


20  00 


20  00 


20  00 


20  00 


20  00 


20  00 


I 


20  00 


20  00    . 


20  00 


20  00 


20  00 


20  00 


20  00 


20  00 


I 


Found*.. 
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1 

1 

1 

;  RecoiL 

1 

I 

Special  remarks  about  each  fire,  such  as 
effect  on  piece,  action  of  breceb  mecfa- 
anism,  consomption  of  powder,  soand 
of  projectile  in  flight,  scatterine  of 
fragmente,etc.,and  metrological  data. 

JneKe9. 

34 

Gun  moulted  on  new  6<ineh  steel  siege  carriage, 
with  hydnolio  buffer.    Becelved  from  Watervliet 
Arsenal  Deoember  8,  1880.    Obturating  frictiou 
primers. 

% 

34i 

1 

84 

« 

S3| 

• 

• 

ast 

1 

33^ 

• 

30J 

33* 

.  Fir^tl  io  sua 

'  First  primer  failed ;  wires  of  primer 
polled  out. 

• 
• 

! 

33i 

a  aa  V  \m   va^  w^^aa  ••••••••••••••••••••••••••••■••■••■• 

t 

84 

One  and  one-half  pints  of  oil  added  (o 
cylinder. 

331 

34 

83} 

■ 

1 

( 

84 

38| 

554 


REPORT  OP  THE  CHIEF  OP  ORDNANCE. 


Record  of  firing  mih  S-inch  B,  Z.  Hege  rifle  (steel).  No.  1,  Wateriatn 


Date. 


1891. 


Ang.   4 


A.M. 


Aug.   4 


P.M 


No. 

of  fire 
with 
ear- 

riage. 


145 


146 


147 


148 


140 


150 


151 


No.  of 
fire. 


1,145 


1,146 


1,147 


1,148 


1,140 


1,150 


1,151 


Pow<^r. 


Kind. 


la 
^1 

-.»H 

p«a 

§1 


i§ 


P« 


Weight 


Lbs.  Oz. 
14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


14    0 


Prcoectne. 


Kind. 


i 
■a 


I 


3 


« 

a 

•c 

H 

i 


« 


Weight. 


Lb9.  Os. 
41    5 
3  11  sand. 


45    0 


41    8 
8    8  8aod. 


45    0 


41    4 
3  12  sand. 


45    0     ^ 


41    5 
3  11  sand. 


46    0 


41  14 
8    2  sand. 


45    0 


41    8 
3    8  sand. 


45    0 


41  11 
8    6  sand. 

45   0 


Kleya 
tlon. 


o    / 
20  00 


20  00 


20  00 


20  00 


20  00 


20  00 


20  00 


Preasare   per 

sqnarv  inch  of 

hore. 
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Keooil. 


Special  remarks  aboat  each  fire,  sach  as 
effeoton piece,  action  of  breech  mech- 
anism, Gonsamption  of  powder,  sonnd 
of  projectile  in  flight,  scattering  of 
finftgment8,eto.,andmetrDlogicaldftta. 


Inchn. 
84 


34 


Gnn  monnted  on  new  5-inch  steel  siege  carriage,  with  • 
hydraolio  buffer.  Beoeiyed  from  Watervliet  j 
Arsenal  December  8, 1890. 


33i 


33| 


33 


33 


33} 


*v  Fired  to 


ITiring  oond«cted  by  Lieut  W.  W.  GitMon,  O.  D., 
aasUtant  proof  offioer. 


"Kmij  of  eleTtting  shaft  dmeD  ont. 


New  key  pnt  in  eleyatinff  shaft.  One 
pint  of  oil  added  to  oTunder.  Piece 
oroken  oat  of  cam  of  loTer  handle. 
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Record  of  firing  with  S-inch  B,  L.  rifie  (jIUeT),  Ko.  1, 

[O^feet  of  ftrins.  tart 


Date. 


1891. 


Aug.  13     A.  M, 


Aug.  13 


P.M 


No. 
of  fire 
with 
car- 
riage 


152 


153 
154 
155 

156 
157 
168 


159 

160 
161 

162 
163 
164 


165 


166 
167 
168 
160 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 


No.  of 
fire. 


1,152 


1,163 
1,154 
1,155 

1,156 
1,157 
1,158 


1,150 

1,160 
1,161 

1,162 
1,163 
1,164 


l,16i 


1,166 
1,167 
1,168 
1,169 
1,170 
1,171 
1,172 
1,173 
1,174 
1,175 
1,176 
1,177 
1,178 
1,179 
1,180 
1,181 
1,182 
1.183 
1,184 
1.185 
1,186 
1,187 
1,188 


Powder. 


Kiud. 


.3 

s 
■S 


a 

o 


14 


14 
14 
14 

14 
14 
14 


14 

14 
14 

14 
14 
14 


14 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


Projectile. 


Kind. 


•mm 


£dt. 
45 


45 
45 
45 

46 
45 
45 


46 

45 
45 

45 
45 
45 


46 


45 
45 
45 
45 
45 
46 
45 
45 
46 
46 
46 
45 
45 
45 
46 
46 
46 
45 
46 
46 
46 
45 
46 


Includ- 
ing 
sand. 


Lbt.Ox 
8    0 


3 
8 
8 

2 
8 
8 


0 
0 
0 

9 

1 
7 


8  11 

3  U 
8    0 

3  0 
8  4 
8    6 


2  10 


3  6 

3  6 

3  4 

3  8 

8  4 

3  7 

3  7 

3  1 

3  8 

8  0 

8  6 

8  6 


3 
8 
2 
3 
8 
8 
8 


4 
4 
0 
1 
2 
0 
6 


8  11 
3  8 
8  8 
8  10 


Eleva- 
tion. 


O      I 

20  00 


20  00 
20  00 
20  00 

20  00 
20  00 

aooo 


25  00 

25  00 
25  00 

25  00 

25  00 

26  00 


25  00 


25  00 
25  00 
25  00 

25  00 

26  00 
25  00 
25  00 

25  00 

26  00 
25  00 
25  00 
25  00 
25  00 
30  00 
30  00 
80  00 
80  00 
30  00 
30  00 
30  00 
80  00 
80  00 
80  00 


PreMiu«  per 

•qoare  inrh 

of  bore. 


Pounds. 


No.  1 -.85. 300 
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Wateriawn  Arsenal,  at  Sandy  Mook,  N.  J,,  August  IS,  1891, 
of  siege-gun  ovriftge'] 


Reoon. 


92k 


Wind, 

strength  and 

direction. 


Gnn  mounted  on  5-ineh  steel  siege 
carriage,  with  hydraolic  hnffer. 
Beceiveafhim  Waterrliet  Arsenal 
December  8, 1890. 


Obtnrating  friction  piimevBi 


Since  last  firing  a  piece  of  steel  has 
been  dovetaiud  is  cam  of  lerer 
huKlle. 


Fired  to  sea. 


Special  remarks  abont  each  fire,  such  as 
effect  on  piece,  action  of  breech  mech- 
anism, consamption  of  powdor,  Round 
of  prcljectile  in  flighty  scattering;  of 
fragments,  etc.,  and  metrological 
data. 


Leakage  at  rear  head  of  cylinder 
continnes  at  the  moment  of  com- 
pletion of  carriage  to  battery. 


Obtoratiog  friction  primers. 


Fired  to  sea. 


Firing  conducted  by  Lieut.  W.W. 
Gibson,  O.  D.,  assistant  proof 
officer. 


Left  side  of  cam  burred  slightly  after 
this  round. 


Copper  cylinder  of  82,000  pounds  ini- 
tial compression  and  tables  of  1890. 

At  moment  of  returning  cylinder  head 
to  battery ;  cylinder  leaked  freely. 

One  pint  of  oil  added  to  cylinder. 

Si^venth  rivet  in  left  side  of  trail  bro- 
ken. Fracture  showed  rivet  to  be 
defective. 


PIRATE  I. 


A 


^ 


-J 


^Ci^,^  ^/Ca^/i^ 


Appendix  S5  1891. 


ApPiiNDIX     3  6. 


BEPORT  ON  TESTS  OP  HOTCHKISS  3.S-INCS  SHRAPNEL. 

(Twenty-one  plates.) 

Sandy  Hook  PBoviNa  Gbotjnd, 

September  28^  1891. 

SiE :  I  have  the  honor  to  report  that,  in  compliance  with  instractions 
from  your  ofQce  dated  May  12, 1891,  I  have  made  the  necessary  firing 
tosts  of  fifty  3.2-inch  Hotchkiss  8hrai)nel  received  at  this  post  for  trial. 
These  shrapnel  have  the  chamber  for  bursting  charge  in  jfront,  and 
very  brittle  cast-iron  separators  between  the  balls.  There  are  9  sep- 
arators in  all;  in  7  of  them  hemispherical  cavities,  slightly  larger  in 
diameter  than  the  balls,  are  formed  in  their  upper  and  lower  suilaces; 
they  are  also  further  weakened  by  G  radial  cuts  extending  nearly  to 
the  center.  These  cuts  are  not  formed  in  the  separator,  which  is  located 
in  the  same  cross  section  as  the  band  cf  the  projectile,  and  the  bottom 
separator  has  cavities  only  on  its  upper  surface.  The  balls  are  inclosed 
in  the  hollow  spheres  formed  by  the  two  contiguous  separators.  There 
are  7,  layers  of  18  balls  each,  or  162  balls  in  all.  The  diameter  of 
the  balls  is  half  an  uich.  They  are  made  of  a  composition  of  90  per  cent 
lead  and  10  jjer  cent  antimony;  weight  of  each  ball,  about  280  grains. 
The  body  of  the  shrapnel  is  composed  of  three  parts,  the  cast-iron  head 
or  grenade  containing  the  chamber  space  for  a  bursting  charge  of  3 
ounces  rifle  powder,  the  cast-steel  base,  and  the  wrought-iron  cylinder. 
These  parts  are  screwed  together,  and  it  is  understood  that  by  shrink- 
age the  cylinder  is  made  to  compress  the  separators  so  as  to  produce 
in  them  initial  cracks.  Longitudinal  grooves  are  cut  in  the  cylinders 
to  facilitate  breaking  up. 

If  we  assume  that  a  segment  of  a  separator  could  be  broken  into  two 
parts,  each  "A^  separator  could  furnish  13  fragments,  including  the 
central  circular  portion,  the  "C"  separator  would  furnish  7,  and  the 
*'B"  1,  or  109  fragments  in  all,  including  base,  cylinder  (6  fragments), 
grenade,  ftise,  and  band.  The  number  of  balls  is  162;  therefore  the 
maximum  number  of  balls  and  fragments  available  from  each  shrapnel 
is  271. 

The  tests  were  conducted  to  determine  generally  the  value  of  this 
shrapnel  for  service,  and  also  with  a  view  to  a  comparison  of  the  results 
with  those  obtained  with  shrapnel  having  the  bursting  charge  in  rear 
and  balls  imbedded  in  plaster  of  Paris. 

A  range  of  4,000  yards  was  considered  the  maximum  necessary  at 
wliich  to  test  the  eflRciency  of  the  shrapnel,  and  in  order  that  the  results 
might  be  affected  as  little  as  possible  by  elements  not  due  to  the  shrap- 
nel themselves,  a  sensitive-jwint  iiercussion  fuse,  speciaUy  prepared  at 
Frankford  Arsenal,  was  used  throughout  the  tests,  the  time  bursts  being 
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caused  by  firing  through  a  l-ineh  board  screen  placed  at  the  reqntrad 
distance  in  front  of  the  targets  to  be  hit.  In  this  manner  the  action  of 
a  perfect  time  fdse  was  assimilated. 

The  weight  of  the  shrapnel,  including  fiise  and  borsting  charge,  was 
13  pounds  6  ounces,  and  as  the  position  of  the  band  was  1.25  inches 
from  the  base,  the  charge  was  reduced  1  ounce  as  compared  with  the 
charge  used  with  common  shell,  in  which  the  bend  is  0.625  inch  from 
the  base,  and  the  chamber  space  is  correspondingly  greater. 

The  following  tests  were  conducted  as  required  by  the  instructions: 

(1)  Firings  with  friU  charges  at  a  range  of  1,000  yards  to  determine 
the  cone  of  dispersion,  the  screen  being  placed  at  such  distance  in  front 
of  the  target  that  the  pattern  will  be  defined  on  the  target.  For  this 
a  screen  of  1-inch  boards,  18  by  13  feet,  was  placed  115  feet  in  fi^nt  of 
the  1,000-yards  target,  the  dimensions  of  which  were  11  by  52  feet.  In 
this,  as  in  all  other  testes,  various  sighting  shots  were  taken,  nsing  the 
charge  of  3  x)ounds  11  ounces  and  common  shell  weighted  to  13  XK>imd8 
6  ounces.  Four  shrapnel  were  fired,  1  of  which  missed.  The  screen 
was  then  moved  to  90  feet  from  target  and  2  shrapnel  fired.  The 
results  are  shown  in  Table  I,  and  also  in  the  plotted  targets  attached 
to  this  report.  With  the  screen  115  feet  fh)m  target,  257  hits  were  ob- 
tained with  3  shrapnel,  or  about  30  per  cent  of  the  maximum.  At  90 
feet  the  number  of  hits  with  2  shrapnel  was  237,  or  43  per  cent  of  the 
maximum.    (See  also  Test  3.) 

(2)  Firings  through  a  screen  for  time  bursts  with  fall  charges,  at  a 
series  of  targets  at  ranges  of  1,760  and  3,000  yards,  to  determine  num- 
ber  of  hits  and  penetration.  For  the  mile  range  tne  screen  was  made 
24  by  40  feet,  and  the  targets,  four  in  number,  each  6  by  52  feet,  were 
so  placed  that  the'  distances  oetween  screen  and  targets,  respectively, 
were  75  ferit.  Seven  schrapnel  were  fired,  3  being  lost.  The  re- 
sults are  arranged  in  Table  II.  The  total  number  of  hits  was  601,  or  66 
per  cent  of  the  maximum.  At  3,000  yards  the  screen,  30  by40'feetv 
and  targets,  6  by  52  feet,  were  placed  at  intervals  of  60  feet.  Eleven 
shrapnel  were  fired  at  this  range,  of  which  6  were  ineffective.  Of 
these  six,  1  was  lost  by  striking  the  telegraph  wires  and  bursting 
about  60  feet  in  front  of  gun;  2  were  percussion  bursts  in  front  of 
screen ;  2  broke  up  in  gnu,  hnd  1  missed  targets  and  screen  and 
struck  the  ground  without  bursting.  The  two  percussion  bursts  were 
both  peculiar  in  their  action.  The  first  struck  ground  6  feet  in  front  of 
screen ;  it  then  burst  and  fragments  expended  their  force  by  cutting 
and  tearing  away  the  lower  boards  of  screen,  but  few  fragments  being 
found  in  first  or  second  targets.  The  second  struck  the  ground  25  feet 
in  front  of  screen.  It  burst  into  very  few  fragments,  and  a  large  por- 
tion of  the  shrapnel  was  picked  up  entire.  The  grenade,  ftise^  and  ^'B" 
separator  were  gone,  but  a  large  portion  of  the  cylinder  still  adhered  to 
the  base,  and  by  bending  over  at  its  forward  end  held  between  it  and 
the  base  a  large  number  of  balls  and  small  fragments.  With  the  5 
effective  shrapnel  844  hits  were  obtained,  or  62  per  cent  of  the  number 
possible.    The  results  are  arranged  in  Tables  II  and  lU. 

(3)  Firing  through  a  screen,  with  reduced  charges,  against  a  large 
target  at  short  range,  to  assimilate  a  range  of  4,000  yards  with  fall 
charges,  to  determine  principally  the  penetration  power  of  the  balls 
and  fragments  at  that  range. 

For  this  test  the  charge  used  was  15  ounces,  corresponding  to  a  cal- 
ciliated  velocity  of  760  feet.  The  gun  was  placed  75  feet  from  screen 
and  the  latter  75  feet  from  target.    The  target  was  increased  in  height 
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to  16  feet  and  the  results  are  coutained  in  Table  lY.  These  results^  in 
connection  with  the  first  test,  assist  in  forming  an  idea  of  the  nature 
of  the  cone  of  dispersion  produced  by  the  bursting  of  these  shrapneL 
The  depth  of  x>6netration  varied  from  part  of  an  inch  to  1^  inches,  as 
shown  by  the  table. 

(4)  Firings  for  percussion  bursts  on  striking  ground  in  front  of  a 
large  target  with  full  charges  at  a  range  of  1  mile.  Seven  shrapnel 
were  used  in  this  test,  but  only  2  effective  shots  were  obtained.  The 
first  struck  the  ground  70  yards  in  front  of  target,  and  63  hits  were 
obtained ;  the  second  about  25  yards  nearer,  and  140  hits  were  recorded, 
as  shown  in  Table  V. 

Throughout  these  tests  the  firings  were  conducted  in  a  very  skillful 
maimer  by  Lieut.  W.  W,  Gibson,  Ordnance  Department. 

* 

CONCLUSIONS. 

An  examination  of  the  results  obtained  in  these  tests,  as  exhibited  in 
the  tables  and  drawings  appended,  shows  that  these  shrapnel  possess  a 
high  order  of  merit  as  regards  bursting  effect  for  ranges  up  to  4,000 
yards,  both  with  respect  to  the  number  of  balls  and  fragments  produced 
and  their  effectiveness.  The  greater  proportion  of  the  balls  and  frag- 
ments entire  passed  througfi  or  were  imbedded  in  the  targets,  and  were 
well  distributed  over  them.  The  "indents"  were  not  sufficient  to  pro- 
duce dangerous  wounds. 

Of  the  34  shrapnel  fired  6  broke  up  in  the  gun.  An  improvement 
in  the  design  of  the  shrapnel  or  in  the  quality  of  the  material  used 
in  its  construction  appears  to  be  desirable.  The  only  weakness  observ- 
able in  the  design  is  due  to  cutting  away  the  material  of  the  cyhiider 
to  make  place  for  the  band.  It  may  be  that  the  breaking  uj)  is  due  to 
faulty  construction  at  this  point. 

Incidentally,  the  accuracy  of  these  shrapnel  at  the  various  ranges  was 
determined  as  compared  with  the  service  projectiles  for  3.2-inch  rifle. 
In  general  it  may  be  said  that  the  accuracy,  while  fair,  was  not  as  good 
as  with  the  latter.  Uniformly  the  elevation  required  was  greater,  the 
flight  of  the  projectile  was  somewhat  more  erratic,  and  was  not  quite 
as  smooth  and  regular  as  with  the  service  projectile. 
Very  respectfully,  your  obedient  servant, 

Frank  Heath, 
Captain,  Ord,  Deptj  JJ,  8.  Army,  Commanding^ 

The  Chibp  of  Obbnanoe,  IT.  S.  Army, 

Washington,  D.  0. 
(6646^'91.) 

Note. — Since  the  date  of  the  above  report  thirteen  shrapnel  have 
been  fired,  ten  of  them  for  accuracy  at  the  mile  target,  as  compared  with 
the  accuracy  of  an  equal  number  of  service  projectiles.  Throughout 
these  firings  no  fuses  were  used,  and  none  of  the  shrapnel  broke  up  in 
the  gun,  from  which  it  may  be  inferred  that  at  least  a  portion  of  the  six 
premature  explosions  recorded  in  report  were  due  to  the  extreme  sen- 
sitiveness of  the  fuses  used,  rather  than  to  any  fault  of  material  or  con- 
stnictirm  in  the  shrapnel.  The  mean  deviation  of  the  shrapnel  from  the 
(^ntxM*  of  impact  was  2.9  feet,  while  that  of  the  service  shell  was  4.32 
feet ;  with  the  shrapnel,  however,  there  were  four  misses,  which  were  not 
taken  into  ac(K>unt  in  calculating  the  mean  deviation.  Tlie  center  of  im- 
pact was  very  low  on  the  target;  if  it  had  been  brought  higher  by  using 
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a  greater  angle  of  elevation  these  misses  would  probably  not  have  oc- 
curred, but  the  deviation  would  have  been  greater  than  2.9  feet.  With 
the  service  shell  there  were  no  misses,  the  angle  of  elevation  being  the 
same,  and  in  all  cases  it  was  noted  that  a  greater  elevation  was  re- 
quired  for  the  shrapnel  than  for  the  shell.  The  performance  of  the 
shrapnel  was,  however,  excellent,  and  indicates  that  the  word  "fair," 
as  used  in  the  report,  aoes  not  adequately  express  the  actual  value  of 
the  shrapnel  as  regards  accuracy. 

Frank  Heath, 
Captainj  Ord.  Dept..  U.  8,  Army. 
(8128-'91.) 


Tabi^  I. — Results  with  five  Hotohkisa  S.S-inoh  ahrapiiel,  to  determine  coneofdi9per9i(m,  etc, 
[Screen  18  by  13  feet,  116  and  00  feet  from  target  and  1,000  yards  from  gun.] 


Target  115  feet  firom  screen: 

Shrapnel  No.  1 

Shrapnel  No. 3 .,... 

Shrapuol  No.  4 

Target  90  f ttet  from  screen : 

Shrapnel  No.  5 

Shrapnel  No.6 


Total  with  5  shrapnel. 


Foint'starnok,  from 
center  of  screen. 


o 

% 

^ 


F9€t.    Fe€t. 
3t'...... 


3 
5 


H 


Feet. 
5 


1| 


Hitn. 


BaUs. 


z 

H 


61 
04 
62 

73 
81 


821 


1 
0 
0 

12 
17 


30 


4 
2 
4 

0 
0 


Fragmoita. 


■a 


23 
21 
14 

27 
19 


10  I  104 


^ 


I 


4 
9 
6 

8 
4 


26 


f 


0 
2 
0 

0 
1 


3 


3 

o 
H 


83 
98 
7« 

116 
122 


4M 


Shrapnel  No.  2  missed  screen  and  target;  stmok  ground  in  rear  and  borai. 
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Table  II. — Besult  with  four  JSotohhisa  3.S'%nch  shrapnel  to  determine  number  of  hits, 

penetration,  etc, 

[Screen  40  by  24  feet;  aoreen  and  targete  25  yards  apart  and  1,780  yards  fh>m  gnn.] 


Shrapnel  Ko.  1  (number  uf  hit«,  175)  : 

First  targft 

Second  targut 

Third  target 

Fourth  target 

Shrapnel  No.  2  (number  of  hits,  101) : 

First  target 

Second  target 

Third  target 

Fonrth  t£U*get 

Shrapnel  No.  5  (number  uf  Ivits,  152) : 

First  target 

Second  target , 

Third  target 

Fourth  target 

Shrapnel  No.  7  (number  of  hits,  110) : 

Tint  target 

Second  target 

Third  target 

Fourth  target 


Total  with  4  shrapnel 


Point  struck, 

from  center 

of  screen. 


t 

Z 
< 


Feet. 


6 


o 


Feet. 
3 


11 


Feet. 


6 


Hits. 


Balls. 


I 


313 


I 


2 
4 

2 
0 

3 
6 
1 
0 

0 
2 
0 
4 

0 
4 
4 

3 


44 


5 

(3 


0 
2 
0 
0 

7 
1 
2 
2 

6 
6 
5 
3 

2 
2 
2 
2 


42 


Fragments. 


0 

8 


35 

10 

2 

0 

18 
3 
1 
0 

3 
4 

0 
0 

0 

3 

4 
1 


93 


I 


2 

4 
3 
0 

20 
1 
0 
0 

10 
7 
5 
1 

6 
1 
1 
0 


61 


S 


1 

6 
1 
0 

0 
7 
2 
0 

0 

10 

2 

0 

1 

12 
2 
2 


48 


I 

H 


75 
73 
23 

4 

113 

37 

12 

2 

28 
68 
34 


35 
40 
21 
14 


601 


Shrapnel  Kos.  3  and  6  broke  in  gnn.    Shrapnel  No.  4  broke  up  by  striking  telegraph  wire  50  feet  from 
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Record  of  firing  with  S.B-inch  B,  L,  rifle  ( steel  )f  Ko.  S6, 


• 

No.  of 
fire. 

Powder. 

Projeolile. 

Ele- 
va- 
tion. 

1 
1 

Date. 

Kind. 

Weight. 

Kind. 

Weight. 

Foae,    ■ 
kiwL    , 

! 

i 

1891. 

A.M.... 

864 
366 

-1 

P 

Lbt.  Oz. 
8    11 

8    11 

•II' 

o  fl 
pq 

Lbt.Ot. 
13    6  inclnding  sand. 

0  1 

1  2 

1    2 

1-8  f 

ll'M 

Aug.  10 

12    7  shrapnel. 
10  fase. 
8  powder,  banting  charge. 

13    4 
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Watervliet  Araenal,  at  Sandif  Book,  N,  J,^  August  10, 1891, 


Wind 
allow- 
ance 
(poiuU 
right). 

Wind,  strength  and 
airection. 

• 

> 
Special  remarks  abont  each  fire,  such  as  effect 
on  piec«,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of   fragments,  etc.,  and 
metrological  data. 

0 
0 

• 

s 

a 

Sighting  shot    Struck  screen  4  feet  above  and 
4  feet  10  inches  to  the  right  of  bull'8<eye. 

Shrapnel  struck  screen  2  feet  above  and  18 
inches  to  the  right  of  bull's-eye  and  burst; 
122  hits  on  target,  as  follows: 

Balls  i»asaed  through  target 81 

Balls  embedded  in  target 17 

Fragments  through  target 19 

Fragments  embedded  in  target 4 

Fragment  made  mark 1 

Total 122 

Fired  to  bnnt  on  pasii* 
ing  through  screen,  00 
feet  in  front  of  1,000- 
yards  target. 

Firing  oondncted  by 
Lieot.  W.  W.  Gibson, 
0.  D.,  assistant  proof 
officer. 

• 
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lieoard  of  firing  with  S^S-inah  B,  L.  rifle  (atrel),  Xo.  '>\ 

(Object  of  firing.  u>  tt«; 


Date. 


1801. 


Ang.  19 


P.M..  < 


No. 

of 

fire. 


Powder. 


Kind. 


366 


367 


368 


860 


370 


871 


I 


3 


00 

a 


o 


a 
o 

0 

Q 


Weight. 


Lbt.  Oz. 
3    11 


3    11 


3    II 


8    11 


3    11 


3     11 


Projectile. 


Kind. 


9 
1 


§ 


CO  > 

.a  » 

■D    . 


.0 


Q   C  O 

w 


0  S^ 

611 


Weight. 


Ele. 
tioD. 


Lbt.Oz. 
12  10 

12  sand. 


13    G 


12  13 

9  sand. 


13    6 


12  13 

Osand. 


13    6 


12    7  shrapnel. 
10  fiiric. 

3  riflo-powder,   bursting 
charge. 


13    4 


<  ^ 


.«  > 

00  0 

O  *  0 


In  ^ 


X 

a 

0 


4.1 
0< 


O 

P4 


12  13 

0  sand. 


13    « 


13    'J  Hhnmnol  and  fnae. 

3  |H>wder,  bursting  charge. 


13    6 


Wind 

<poibt> 

riphi.. 


o    / 
S  15 


220 


220 


220 


2  20 


2  21 


i'. 
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JVaterrliet  Arsenal,  at  Sandy  Rook,  N.  J,,  August  19, 1891. 
Ilotchkiss  shnpnel.] 


,  Itetoil. 


Feet. 
14 


14 


Wind,  istrongth 
and  oirection. 


14 


14 


14 


14 


o 

s 

a 


Qiin  mounted  on  BnfBngton 
Bteol  Held  oarriase  >ro.  4; 
old  spiral-spring  Drake  on 
left  wheel ;  M)w-Bpring 
brake  on  right  wheel. 
Cannon  fHotion  primers, 
model  1887.  Telesoopio 
sight  used. 


Fired  to  burst  on  passing 
through  screen  1  mile 
firomgun.  Aimed  at  ap-' 
per  leit  edge  of  screen. 
iHstanoe  between  each 
target,  76  feet. 


Fired  to  bant  on  passing 
throngh  screen  1  mile 
Arom  gnn.  Aimed  at  np- 
per  left  edge  of  screen. 


Special  remarks  about  each  fire,  such  as  effeci 
on  piece,  action  of  breech  mechanism,  eon- 
aumption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc.,  and 
metrologlcal  data. 


Firing  roniliM'tiHl  bv  Lieut. 
W.W.Gibson,  O'.D. 


Sighting  shot.    Stmok  the  ground  25  yards  in 
rear  and  10  feet  to  the  right  of  screen. 


Sighting  '»hot.    Struck  sorean  1  foot  above  and 
12  feet  left  of  center. 


Sighting  shot.    Struck  screen  i  feet  above  and 
8  feet  left  of  center. 


Slirapnel  stmok  screen  3  feet  below  and  4  feet 
left  of  center ;  burst  on  passins  through  first 
target,  75  feet  ftom  screen ;  75  nits : 

ifidls  passed  through  target 35 

BaUs  embedded  in  target 2 

Fragments  passed  through  target 35 

Fragments  embedded  in  target 2 

Fragment  made  mark 1 

Second  utrget,  15C  feet  ftfxm  screen ;  73  hits : 

Balls  passed  through  target 45 

Balls  embedded  in  target 4 

Balls  made  mark 2 

Fragments  passed  through  target lu 

Fragments  embedded  in  target 4 

Fragments  made  mark 8 

Third  tiurget,  225  feet  ftom  screen;  23  lilts: 

Balls  passed  through  target 15 

Balls  embedded  in  target 2 

Fragments  paased  throuffh  target 2 

Fragments  embedded  in  target 3 

Fragment  made  mark 1 

Fourth  target,  800  feet  from  screen ;  4  hits : 
Balls  passed  through  tarset .*   4 

Sighting  shot ;  struck  o  feet  oelow  and  on  line 
with  center  of  screen. 


Shrapnel  struck  screen  11  feet  below  and  1  foot 
left  ot  center;  sighted  at  upper  left  edge  of 
screen;  burst  on  passing  through  screen. 

First  tai^et,  75  feet  trova  screen ;  113  hits : 

Balls  passed  throngh  uirget 85 

BaUs  embedded  in  target 8 

Balls  made  mark 7 

Fragments  passed  through  target 18 

Fragments  embedded  in  target 20 

Second  target,  150  feet  flrom  screen ;  37  hits : 

Balls  passed  through  target 19 

Balls  embedded  in  target 6 

Ballmademark 1 

Fragments  passed  through  target 3 

Fragment  embedded  in  target 1 

Fragments  made  mark 7 

Third  target,  225  feet  from  screen ;  12  hits : 

Balls  passed  through  target 6 

Ball  embedded  in  target 1 

Balls  made  mark 2 

Fragment  through  target 1 

Fragmentii  made  mark 2 

Fourth  target,  300  feet  from  scri'cu;  2  hits: 
Balls  made  mark 2 
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JRecord  of  firing  with  3,2-inch  B.  L, -rifle  (steel),  No,  *6f 

[Gbjeet  of  firing,  to  tert 


Powder. 

>* 

Proiectile. 

WisJ 

Date. 

No. 

of 

fire. 

Ele-  <  altov 

_„^  1    

Kind. 

Weijiht. 

Kind. 

Weight. 

tiou. 

■ncp 
(poiiitf 
righlj. 

1891. 

Lb9.   0. 

Lbs.  Ox. 

o    * 

1 

372 

' 

3    11 

Id 

12  11 
11  sand. 

2  25 

a; 

•  ^.S  " 

13   6 

o 

.     Q 

373 

3    11 

13    3 

^  powder,  barsting  charge. 

2  29 

A, 

13    6| 

374 

3    11 

ma^ 

13    24 

2{  powder,  barsting  charge. 

229 

f. 

.  375 

3    11 

1 
J 

1 
(S  * 

220 

1 " 

13    5 

1 

13    3 

1 

• 

34  powder,  bursting  charge. 

*  V 

i 

Fran 
on  fa 

13    6| 

I 

.a'S 

■11- 

2 

i^ 

1 

o 

* 

§<*a 

\ 

• 

it 

• 

"3 

►-.-^ 

a 

5* 

s* 

Aug.  20 

A.   M. 

SD 

•  s  • 

1 

• 

p 

■ 

n 

* 

1 

.4 

O 

M 

• 

876 

M 

3    11 

12    7 

227 

t*. 

h) 

15  sand. 

a  V 

1 

r 

13    6 

0 

)1  (lot  308 
point  pe 

377 

3    11 

g.£ 

13    3   shrannel  and  fase. 

^  powaer,  barsting  charge. 

2  25 

A 

•  w 

13    6( 

.2     9 

©  P  o 

878 

3    11 

■  t 
■II- 

12    8 

14  sand. 

225 

0 

13    6 

o 

' 

J  o      I 
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Watcrvliet  Arsenal,  at  Sandy  Hook,  N,  J,,  August  20, 1891, 
lIolchkisB  ahnpnel.] 


1«* 


I      iH 


Wind,  Btrongth 
and  direction. 


11 


U 


18 


18 


11* 


Onn  mounted  on  Bnillngton 
steel  field  carriage  (light), 
No.  17;  old  apind-spring 
brake  on  left  wheel;  bow- 
apnng  brake  on  right 
wheel.  Cannon  ftictlon 
primers,  model  1887.  Tel- 
esoopio  aight  uaed. 


Fired  to  borat  on  passing 
throagh  screen  1  mile 
from  gun.  Distance 
between  each  target, 
75  feet. 


Fired  to  bnraton  paaaing 
through  screen  1  mile 
from  gun.  Aimed  at  the 
upper  left-hand  corner ' 
of  screen.  Distance 
between  each  target, 
75  feet. 


Special  remarks  about  each  Are,  such  as  ofl'ect 
on  pitMso,  action  of  breech  mechauisin,  con- 
sumption of  powder,  sound  of  prrtjectile  in 
flight,  scattering  of  firagments,  etc.,  and 
metrologioal  data. 


Sighting  shot, 
center. 


Struck  screen  8  feet  below 


Shrapnel  burst  in  gun. 


Shrapnel  struck  telegri4>h  wires  50  feet  in 
fhmt  of  gun.  No  signs  of  burst  noted  necr 
gun  or  at  target. 


Shrapnel  struck  screen  8  feet  above  center  of 
screen  and  buret  on  passing  through  iirst 
target,  75  feet  from  screen ;  28  Iiits : 

Balls  passed  through  target 9 

Balls  made  mark 6 

Fragments  passed  through  target 3 

Fragnieuts  eml)eddcd  in  uii-|;et 10 

Second  target,  150  feet  from  Bcr(>en ;  68  hits : 

Balls  through  target 39 

Balls  emlM>ade<l  in  target 2 

Balls  made  mark 6 

Fragments  passed  tlirough  target 4 

Fragments  embedded  in  target 7 

Fragments  made  mark 10 

Third  target,  225  feet  from  screen ;  34  hits : 

Balls  passed  through  target 13 

Balls  embedded  in  targef 9 

Balls  made  mark 5 

Fragments  embedded  in  target 5 

Fragments  made  mark 2 

Fourth  target,  300  feet  from  screen ;  22  liits : 

Balls  passed  through  target 14 

Balls  embedded  in  target 4 

Balla  made  mark 3 

Fragment  embedded  in  target 1 

Sighting  shot.  Miss;  struck  ground  about 
SMW  feet  in  rear  of  screen. 


Shrapnel  broke  up  in  gun. 


Sighting  shot.    Struck  screen  5  feet  below  and 
4  feet  left  of  center. 


EEPOBT  OF  THE  CHIEF  OF  ORDNANCE. 

Beoord  0/  firing  miih  3.S-iHoh  B.  L.  riJU  (t(«el}<  A'o.  ie, 
[Otllaat  of  flTlsg,  to  Ml 


Fo 

wdnr. 

ProlectUe.                            1 

WbMl 

'""■"^                            I  Ele- 

kibnr 

Dolti. 

of 

llie. 

Klui 

Welidit. 

■■ 

«: 

1891. 

lAn.   0. 

Mi.  Ol. 

1 

13  a 

ia 

A 

3» 

1 

13    3 

21  powder.  banUugalikrge. 

■a  6t 

iSt 

A 

374 

3    11 

1 
1. 

^  powder,  bnrating  olurgp. 

3  s» 

j| 

37S 

3    11 

ITT 

1:9 

A 

S 

31  powder,  banning  dwre«. 

IS 

13  et 

i 

fi 

1 

i 

s 

Ji 

^ 

g, 

Aug.» 

1 

i 

n 

1 

m 

i 

3    11 

1 

It 

13    • 

sar 

A 

J77 

Is 

j!} 

13    3   ahnpni-luHiriiu. 

31  powder,  bunUog  ohjirge. 

3Z» 

,\ 

13  n 

878 

J 

u  aud. 

»5 

" 

13  a 

3 
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Watervliet  Arsenal,  at  Sandy  Hook,  N,  J.,  Auguat  ^,  1891, 
Holchkiss  shrapnel.] 


Beoofl. 


1«* 


IH 


11 


Wind,  strength 
and  direction. 


U 


18 


12 


U* 


Onn  mounted  on  Bnillngton 
steel  field  carriage  (light), 
No.  17;  old  spiral-spring 
brakeon  left  wheel;  bow- 
spnng  brake  on  right 
wheeL  Cannon  IHctlon 
primers,  model  1887.  Tel- 
esoopio  sight  used. 


Special  remarks  about  each  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  firagments,  etc.,  and 
metrologioal  data. 


Fired  to  burst  on  passing 
through  screen  1  mile 
from  gun.  Distance 
between  each  target, 
75  faet. 


Fired  to  bnrston  passing 
through  screen  1  mile 
from  gun.  Aimed  at  the 
upper  left-hand  comer 
of  screen.  Distance 
between  each  target, 
75  feet. 


V  / 


Sighting  shot, 
center. 


Struck  screen  8  feet  below 


Shrapnel  burst  in  gun. 


Shrapnel  struck  telej^aph  wires  SO  feet  in 
i^nt  of  gnn.  No  signs  of  burst  noted  ne£r 
gun  or  at  target. 

Shrapnel  struck  screen  6  feet  above  center  of 
screen  and  burst  on  passing  through  first 
target,  75  feet  from  screen ;  28  hits : 

Balls  passed  through  target 9 

Balls  made  mark 6 

Fragments  passed  through  target 3 

Fragments  embedded  in  target 10 

Second  target,  150  feet  from  screen ;  08  hits : 

Balls  through  target 39 

Balls  embedded  in  target 2 

Balls  made  mark 6 

Fragments  passed  th  rough  target 4 

Fragments  embedded  in  target 7 

Fragments  made  mark lo 

Third  target,  225  feet  from  screen ;  34  hits : 

Balls  passed  through  target 13 

Balls  embedded  in  target 9 

Balls  made  mark 5 

Fragments  embedded  in  target 5 

Fragments  made  mark 2 

Fourth  target,  300  feet  from  screen ;  22  hits : 

Balls  passed  through  target 14 

Balls  embedded  in  target 4 

Ballsmademark 3 

Fragment  embedded  in  target 1 

Sighting  shot.  Miss;  struck  ground  about 
SMW  feet  in  rear  of  screen. 


Shrapnel  broke  up  in  gun. 


Sighting  shot.    Struck  screen  5  feet  below  and 
4  feet  left  of  center. 


./ 
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Becord  of  firing  with  5,2-%nck  B.  L.  rifle  (steel),  No,  BS,  WaUrvUrt 

[Object  of  firing,  to  tCAt 


Y^.X... 

No. 
of 

Powder. 

Prq}ectile. 

Kle- 

Wind 
allov- 

Date. 

▼a- 

ance 

fire. 

Kind. 

Weight. 

Kind. 

Weight 

tion. 

(points 
right). 

1891. 

■ 

Lbt.Oz. 

• 
JAtt.Ot, 

o  * 

1 

' 

379 

' 

3    11 

1 

13    84  shrapnel  and  ftase. 

3{  powder,  bursting  charge. 

2  18 

A 

• 

0 

a 

<1 
1 

13    7 

1 

• 

r-i 

g'S 

^ 

m^m 

£g 

• 

^-1 

^1 

• 

&s 

fj 

Aug.  20 

A.  H. 

•       »-  , 

OS 

^^ 

« 
M 

00 

la 

1 

11 

1 

i 

i                                   k 

J  M 

ft 

1 
1 

t 

386 

8    11 

'             • 

18    0 
6  sand. 

BiO 

I 

9 

13    6 

g 

• 

887 

• 

3    11 

12  15 

7  sand. 

6  10 

0 

388 

• 

3    11 

• 

13    6 

5  10 

^ 

12  13 

S  1-4 

1 

"5 

9  sand. 

• 

m  ^ 

13    6 

Aag.  25 

' 

cf  • 

« 

389 

• 

3    11 

a 

o 

p 

o 

12  14 

8  sand. 

5  10 

1 

ft. 

13    0 

» 

390 

H 

3    11 

12  14 

507 

h 

8  sand. 

m 

H 

1 

« 

13    6 

1 

a 

391  , 

1 

f2 

3    11 

12  13 

9  sand. 

507 

k 

1 

' 

■ 

13    G 
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Arsenal,  at  Sandy  Hook,  If.  J.,  from  August  SO  to  August  g6, 1891. 
Uotohkias  shrapnol.] 


Feet. 
14 


13 


20 


14 


14 


14 


14 


Wind,  strength 
and  direction. 


3 

o 

9 

s 

a 
.a 


Onn  mounted  on  Bnfflngton 
ateel  field  carriage  (light). 
No.  17;  old  spiral  apring- 
brake  ou  left  wheel;  bow 
apring  brako  on  right 
wheel.  Cannon  friction 
primers,  model  1 887.  Tel- 
eacopio  sight  used. 


Fired  to  bnrst  on  paaa- 
inff  through  screen  1 
mflo  from  gnn.  Aimed 
at  the  upper  left-hand^ 
comer  of  screen.  Dis- 
tance  between  each 
target,  75  feet. 


Firing  conducted  by  Lieut. 
W.  W.  Gibson,  O.  D.,  aa- 
sistAnt  proof  officer. 

Gnn  mmintM  on  Bnffington 
stoel  field  carria^  (light), 
No.  17;  bow-8pnn2  brake 
on  right  wheel;  olci spiral- 
spring  brake  on  left 
wheel.  Cannon  friction 
primers,  model  1887.  Tele- 
Boopio  sight  used. 


Fired  to  barst  on  pass- 
ing through  screen 
3,000  yards  from  gun. 
Aimea  at  the  upper 
left  edge  of  screen. 
Distance  of  first  tar- 
get from  screen,  60 
feet;  distance  between 
each  target,  60  feet. 


Special  remarks  about  each  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattoring  of  fragments,  etc.,  and 
metrological  data. 


Shrapnel  stmok  soreeii  8  feet  below  and  9  feet 
to  the  left  of  center  of  bull's-eye. 

First  target,  75  feet  from  screen ;  85  hits : 

Kalis  through  target 17 

Balls  made  mark 2 

Fragments  passed  throneh  target 9 

Fragments  embedded  in  target 0 

Fra^ent  made  mark 1 

Second  uurget,  150  feet  ftom  screen ;  40  hits : 

Balls  passed  through  target 18 

Balls  embedded  in  target 4 

Balls  made  mark 2 

Fragments  passed  through  target 3 

Fragment  embedded  in  target 1 

Fragmenta  made  nuirk 12 

Third  target,  225  feet  firom  screen ;  21  hits : 

Balls  passed  through  target 8 

Balls  embedded  in  target 4 

Balls  made  mark 2 

Fragments  passed  through  target 4 

Fragment  embedded  in  target 1 

Fragments  made  mark 2 

Fourth  target,  300  feet  from  screen ;  14  hits : 

Balls  passerl  through  target 6 

Balls  embedded  in  target 3 

Balls  niade  mark 2 

Fragment  parsed  through  target 1 

Fragments  made  mark 2 


Sighting  shot.  Miss;  high  and  to  the  right. 


Sighting  shot.  Struck  screen  5  feet  below  and 
18  feet  to  the  right  of  bull's-eye.  End  of 
trail  handspike  broken. 


Sighting  shot.  Miss;  high  and  to  the  right. 


Sighting  shot.  Struck  25  yards  in  front  of 
screen  and  ricochcttcd  through  4  feot  below 
and  8  feet  to  the  right  of  bulfs-eye. 

Sighting  shot.  Struck  screen  6  feet  below  and 
3  feetlo  the  right  of  bull's-eye. 


Sighting  shot.   Struck  screen  4  feet  t>elow  and 
4  feet  to  the  right  of  bull's-eye. 
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Becord  0/ firing  with  S.S-infh  B.  L.  rifie  (»ierl),  Xo.  «, 


Powder. 

Pmjrchle.                             1            |  WliJ 

of' 

1  El*- 

■Unw 

Date. 

__. 

Kind. 

' 

■■ 

as- 

JM..  0*. 

L6».  Ol 

992 

? 

1 

13    2  dhripiiel  HBd  ruH. 

31  rifle  powder,   bnntin. 

6OT 

1 

— ohwge. 

b 

13    5t 

Sg. 

3M 

3    11 

Ti^r  >lirapDel  aiid  fine. 

' 

l-i 

H  rl«e    powder,  bunliog 

~3 

—     Dbargs. 

s 

n 

13   4 

Apg.M 

Ho 

jl 

1 

ir 

h 

lis 

g£5 
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Watervhet  Arsenal,  at  Sandy  Hook^  K,  J,,  August  25, 1891. 
Hotchkiss  shrapnel.] 


SecoU. 

Windt  strength 
and  direction. 

Special  remarks  about  each  Are,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,   scattering  of  fragments,   etc.,    and 
metrologlcal  data. 

• 

F^rt. 
U 

3 

J 

V 

Gnn  monnt«d  on  Bnfflngion 
steel  field  carriage  (steel), 
No.  17.  Bov-spTing  brake 
on  right  wheel ;  olaspiral- 
spring    brake     on     left 
wheel     Cannon    friction 
primers,  model  1887.  Tele- 
scopic sight  used. 

Fired  to  burst  on  passing 
through     screen    3.000 
yards  from  gun.  Aimed 
at  the  upper  left  edge  of 
screen.  Distance  of  first ' 
target  from  screen,  60 
feet;  distance  between 
each  target,  60  feet. 

Firing  conducted  by  Lieut. 
W.  W.  Gibson,  O.  D.,  as- 
sistant proof  officer. 

Shrapnel  burst  on  striking  telegraph  wires 
20  yards  in  front  of  gun. 

Shrapnel  .struck  6  feet  in 'front  of  screen  and 
burst,  cutting  off  two  lower  boards  of  screen. 

First  target,  60  feet  in  ftont  of  screen ;  16  hits : 

Balls  passed  through  target 6 

Balls  embedded  in  target 2 

Balls  made  mark 0 

Fragments  passed  through  target 2 

Fragments  embedded  in  target 5 

Fragment  made  mark 1 

Second  target^  120  feet  ftom  screen ;  3  hits :    . 
Balls  passed  throuzh 2 

Ball  embedded  in  target 1 

Third  target,  180  feet  from  screen ;  0  hits. 
Fourth  tflurget,  240  feet  from  screen ;  0  hits. 
Fifth  target,  300  feet  from  screen ;  0  hits. 
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lUcord  of  firing  with  S,^'inch  B,  L.  rijie  (9ieet)y  Xo,  f5. 

[Ol]ject  of  firiag.  to  imt 


1 

Powder. 

Projectile. 

Wui4 

Dato. 

No.  of 
fire. 

£1a- 

aDow  . 

aBM 

lTind. 

Weight. 

Kind. 

Weight. 

tion. 

(poiBH 
riffhlj. 

1801. 

■ 

JJbi.  Oz. 

Lft«.  0». 

o    « 

f 

394 
395 

'               ' 

3    11 
3    11 

■■ 

12    9 
13  sand. 

520 
520 

* 

13    6 

12    9 

0 

390 

3    11 

520 

13    6 

12    9 

A 

• 

13  sand. 

13    6 

• 

397 

i 

"3  • 

3    11 

i 
§ 

12    9 
13  sand. 

525 

1 

13    6 

398 

2 

3    11 

1^ 

8 

12  14 

8  sand. 

525 

i 

§ 

13   6 

399 

• 

3    11 

GO 

12  13 

0  sand. 

525 

i 

•  * • ••  ' 

,  ? 

Aug.  26 

13    0 

400 

• 

-<• 

3    U 

12  13 

9  sand. 

525 

1 

401 

o 

3    11 

13    6 

525 

12  12 

i 

10  sand. 

M 

• 

13    6 

402 

§ 

P4 

8    11 

13    3  shrapnel  and  Aise. 
34  rifle  powder,  bursting 

530 

1 

s 

11. 

>    g  S  o    . 

13    6| 

• 

V 

J  H 

• 
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Watervliet  Araenaly  at  Sandy  RooJc,  N,  J.,  August  S6, 1891, 
Hotohkin  thnpnel.] 


Reoofl. 


Feet, 
13 


14 


14 


15 


14 


14 


14 


14 


14 


WlBd.  8treogih 
•ad  dlrectioii. 


e 

9 

S 

a 

a 

I 

O 


Gon  mounted  on  Buflinston 
stoel  field  carriage  {\iffxi\ 
No.  17.  Bow-apnng  brake 
on  left  wheel;  old  spiral- 
sprinff  Inrake  on  right 
wheeL  Cannon  friction 
primers,  model  1887.  Tele- 
Mcopic  aight  used. 


Fired  to  burst  on  pass- 
ing through  screen  3,000 
yuds  from  gun.  Aimed 
at  the  upper  left  band 
corner.  Distance  of 
screen  from  first  target, 
60  feet;  distance  be- 
tween each  target,  60 
feet. 


Special  remarks  about  each  fire,  sucli  <is 
efiTect  ou  piece,  action  of  breech  mtivhuii- 
ism,  consumption  of  powder,  sound  of 
IHX>Jectile  in  fiight,  scattering  of  frag- 
ments, 6tc.,  and  metrological  data. 


Sighting  shot.  Struck  ground  12.5  yards  in 
nront  of  screen. 


Sighting  shot.  Struck  tlie  ground  50  yards 
m  rear  of  target. 


Bightinff  shot.   Struck  ground  100  yards  in 
rear  of  screen. 


Sightins  shot.    Struck  ground  05  yards  in 
rear  of  screon. 


Sighting  shot.   Struck  ground  20  yards  in 
rear  of  screen. 


Sighting  shot.   Struck  screen  1  below  and 
12  to  the  right  of  bull's-eye. 


Sighting  shot.  Struck  20  feet  in  front  of 
Hcreen,  and  ricochetted  through  7  feet  to 
the  right  and  5 feet  below  center  of  bull's- 
eye. 

Sighting  shot  Struck  screen  3  feet  abore 
and  irfeet  to  the  right  of  bull's-eye. 


Shrapnel  struck  25  feet  in  front  of  screen 
ana  burst;  24  hits  on  screen,  as  follows : 

Balls  passed  through  screen 4 

Balls  embedded  in  screen 4 

Balls  made  mark 2 

Fraj^nents  passed  through  screen  .    8 

Fragments  embedded  in  screen 5 

Fragments  made  mark 1 

First  target,  60  feet  from  screen ;  1  hit: 
Fragment  embedded 1 

Second  target,  120  feet  from  screen ;  0  hits. 

Third  target,  180  feet  from  screen ;  0  hits. 

Fourth  target,  240  feet  from  screen ;  0  hits. 

Fifth  targeli  300  feet  from  screen  ;  0  hf  U. 


Firing  conducted  by  Lieut. 
W.W.  Gibson,  O.D.,assiat- 
•nt  proof  offioor. 
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E^ard  of  firing  ioith  S.S-ineh  B»  L,  rifle  (tfeel),  Xo.  r% 

[Object  of  firing,  to  test 


Date. 

No.of 
fii«. 

Powder. 

Projectile. 

Kle- 
ra- 

Wiml 
aU.nr 

aiKr 

• 

Xind. 

Weight. 

Eisd. 

Weight. 

tion. 

({loiniA 
right. 

1891. 

ii6*.  0«. 

£&«.  Or. 

O    ' 

403 

3    11 

4 

12  13 

9    MUld. 

627 

2 

404 

8    11 

• 

627 

13    6 

12    7 

i; 

405 

8    11 

15   sand. 

527 

13   e 

13    2  ehnpnel  And  fiue. 

1/. 

^ 

8^  rifle  powder,  barsUng 

1 

tf 

13    5| 

.■    SB 

"H^ 

o  o 

• 

^J 

S 

q<M 

to 

P  S 

>  o 

»»r 

S-3 

g 

^S 

■ 

a 

s 

• 

•a 

(lot  308),  wil 
▼e-point  pero 

* 

« 

hrapnel 
sensiti 

XuK.  27 

P.M- 

• 

1 

1 

1 

< 

406 

H 

8    11 

13    6   ioclndlng  sand. 

527 

U 

407 

»4 

8    11 

12  IS 

535 

11 

Hi 

OB 

9    sand. 

M 

• 

.     1     . 
•2 

— 

408 

P>4 

3    11 

13  e 

535 

12  12 

J 

<§ 

10  eaad. 

4 

\t^ 

13    6 

'   of  S  ^ 

.  :  a 

o  S  • 

«*^ 

■»»  c8  ^ 

O  fi  fl 

'=^i-2 

1^1 

400 

1 

3    11 

■HI 

c  ?  • 

13    2 
'        84 powder,    bursting 
chargew 

13    51 

545 

1 

k 

H        I 

. 
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Watervliet  Arsenal,  at  Sandy  Hooky  N»  J,,  August  27,  1891, 
Hotclikiss  shrapnel.] 


Roooil. 


FeH. 
14 


14 


14 


WiBd,  ■tieii£th  «nd  dlreo- 
tran. 


g 

.a 

s 
s 

1 

ij 

CO 


Gan  moonted  on  Biif- 
flngton  steel  field  oar- 
riage(UKht),Ko.  17. 
Bo  w-spraig  brake  on 
left  wheel ;  old  apiral- 
sprinff  brake  on  right 
wheel.  Cannon  firio- 
tion  primers,  model 
1887.  Telescopic 
sight  osed. 


»  i,ffffl  9K, 


Fired  to  bnrst  on 
psAslng  ihroueh 
screen  3,000  yards 
from  gun.  Aimed 
at  the  upper  h'ft-  ^ 
hand  corner.  DIh- 
tance  o  f  screen 
from  target,  60 
feet;  distance  be- 
tween each  tar- 
get, 60  feet. 


Fired  to  burst  on 
passing  through 
screen  3,000  yards , 
from  gun.  Dis- 
tance' between 
each  target,  60 
feet,  * 


Special  ren^arks  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  mechan- 
ism, consumption  of  powder,  sound  of 
prt^ectile  in  flight,  scattering  of  frag- 
ments, etc.,  andmetrologioal  data. 


Sighting  shot.    Btruok  screen  4  feet  be- 
low and  10  feet  to  the  left  of  bull's-eye. 


shot.    Struck  screen  12' feet 
and  17 feet  to  the  left  of  bull's-eye. 


Shrapnel  stmck  screen  S  feet  above  and 
6  feet  to  the  right  of  bull*s-eye,  and 
above  on  iMssing  through. 

First  target,  60  feet  from  screen ;  32  hits : 

Bidls  passed  throngh  target 14 

Fragments  passed  through  target  8 
Fragments  embedded  in  uurget ...  9 
Fragment  made  mark 1 

Second  target,12(]tfeetfh>m  screen  ;43  hits : 

Balls  passed  through  target 25 

Balls  embedded  in  target 4 

Fragments  passed  through  target  6 
Fragments  embedded  in  target. . .  4 
Fn^ments  made  mark 4 

Third  target.  180  feet  from  screen ;  27  hi  ts : 

Balls  passed  through  target 16 

Balls  embedded  in  uirget 7 

Fragments  passed  through  target.  2 
Fragments  embedded  in  targef ...    2 

Fourth  target,  240  feet  ftrom  screen ;  15  hits: 

Balls  passed  through  twrget 9 

Balls  embedded  in  target 2 

Fragment  passed  through  tArgcl  1 
Fragments  embedded  Inlarget ...  2 
Fragment  made  mark 1 

Fifth  target,  300  feet  from  screen ;  6  hits : 

Balls  passed  through  target 4 

Fragments  made  mark 2 

Sifphting    shot.    Struck    25  yards   in 

Iront  of  screen. 
Sighting  shot.    Miss  to  the  left. 


Sighting  shot.    Stmck  5  feet  above  and 
17  feet  to  the  right  of  bull's-eye. 


Shrapnel  broke  up  In  gun. 
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Record  of  firing  mih  S.S-inck  B,  L.  rifle  (steel),  Xo,  e:. 

[Object  of  firing,  to  test 


Date. 

No.of: 

Powder. 

Projectile. 

£le> 

Win«l 
all0< 

fire. 

■l>Ct 

:KiDd. 

Weight. 

Kind. 

Weight 

tion. 

ngfaii. 

1891. 

Lb».  Oz. 

Lbs.Oz. 

O    ' 

403 

3    11 

s 

12  13 

9  sand. 

527 

« 
* 

404 

8    11 

■s 

■s 

g 

* 

627 

13    6 

12    7 

i; 

405 

8    11 

9 

15   sand. 

527 

i 

13    6 

13    2  shrapnel  and  ftise. 

i; 

1 

3^  rifle  powder,  hnrsilng 

« 

■H^ 

13    5| 

o  S 

«M   00 

• 

'g'2 

^ 

Is 

•k 

J4    O 

^ 

•■ 

S-3 

g 
% 

!l 

• 

0 

o 

• 

1! 

■85 

t  . 

r 

AnK.  27 

P.M- 

• 

« 

< 

406 
407 

8    11 
8    11 

13    6   inolnding  sand. 

527 
5  35 

U 

12  13 

i» 

I-) 

00 

9    sand. 

* 

m 

demned 

■• 

408 

l 

3    11 

13  e 

635 

12  12 

J 

s 

§ 

10  sand. 

eo  •  a 

13   6 

4**3  ^ 

o  e  g 

'S'g.S 

1^1 

S^8 

409 

8    U 

■CIS.. 
SI 

■)  s  O 

18   2 

8^  powder,    bursting 

6  45 

1 

charga. 

5*9' 

13    5i 

.^  -  ® 

3-^  > 

- 

5J.-,  w 

C    (^    OB 

k 

» 

* 
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WatervUet  Arsenal,  at  Sandy  Hook,  N,  J,,  Augutt  27,  1891, 
Hot€)iki88  BhiBpnel.] 


Rocoil. 


Feet. 
14 


14 


14 


Wind,  ttreDeth  and  dlreo- 
tton. 


g 

.a 

s 
s 

1 


,  U/fM  9 


Gun  mounted  on  Buf- 
fington  steel  field  car- 
riage (Uffht),No.  17. 
Bow-Bpnng  brake  on 
left  wheel;  old  apiral* 
spring  brake  on  right 
wheel.  Cannon  firio- 
tion  primers,  model 
1887.  Tele  so  op  io 
sight  osed. 


Fired  to  burst  on 
passing  through 
screen  3,000  yards 
from  gun.  Aimc<l 
at  the  upper  left- 
hand  comer.  Dis- 
tance of  screen 
fn)m  target,  60 
feet;  distance  be- 
tween each  tar- 
get, 60  feet. 


Fired  to  burst  on 
passing  thro&gh 
screen  3,000  yaras 
firom  gun.  Dis- 
tance' between 
each  target,  60 
feet.  * 


Special  remarks  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  mechan- 
ism, consumption  of  powder,  sound  of 
prf^octile  in  flight,  scattering  of  frag- 
ments, etc.,  and  metrologloal  data. 


Sighting  shot.    Struck  screen  4  feet  be- 
low and  10  feet  to  the  left  of  bull's-eye. 


shot.    Struck  screen  12  feet 
and  IdTfeet  to  the  left  of  bull's-eye. 


Shrapnel  strack  screen  S  feet  aboTe  and 
6  feet  to  the  right  of  bull's-eye,  and 
above  on  passing  through. 

First  target,60  feet  from  screen ;  32  hits : 

Balls  passed  through  target 14 

Fragments  passed  through  target  8 
Fragments  embedded  i  n  torget ...  9 
Fragment  made  mark 1 

Second  target,120tfeet  fh>m  screen  ;43  hits : 

Balls  passed  through  target 25 

Balls  embedded  in  target 4 

Fragments  passed  through  target  6 
Fragments  embedded  in  target ...  4 
Fn^ments  made  mark 4 

Third  target.  180  feet  from  screen ,-  27  hits : 

Balls  passed  through  target 10 

Balls  embedded  in  target 7 

Fragments  passed  through  target .  2 
Fragments  embedded  in  target ...    2 

Fourthtarget,  240  feet  ftrom  screen ;  15  hits: 

Balls  passed  through  twrget 9 

Balls  embedded  in  target 2 

Fragment  passed  through  tArgcl  1 
Fragments  embedded  in largut ...  2 
Fragment  made  mark 1 

Fiah  target,  300  feet f^om  screen ;  6  hits : 

Balls  passed  through  target 4 

Fragments  made  mark 2 

Sifjphting    shot.    Struck    25  yards   in 

Iront  of  screen. 
Sighting  shot.    Miss  to  the  left. 


Sighting  shot.    Struck  5  feet  aboTe  and 
17  feet  t<o  the  right  of  bull's-eye. 


Shrapnel  broke  np  In  gun. 
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Record  of  firing  with  S,2-inch  B,  L,  rifie  (tieel)^  Xo.  26y  Waterrhn 

[OV|«ct  of  firing,  to  i«5i 


Date. 


1891. 


No.of 
Are. 


Aug.  27... P.M. 


Powder. 


410 


Kind.      Weight. 


a 

o 

C8 


a 

© 


Lh».  Oz. 
3    11 


Kind. 


-a 


1 

s<s 

»  o 

if* 

& 

ID 
tC 

I 

o 

M 


Prqjectile. 


Weight. 


Win«l 
Ele-  alloH 
va-  .  aacp 
tion.   (point* 

ri^lit). 


Lbt,  Oz. 
13    2 

3^  rifle  powder,  hnretlng  \ 

charge. 

13    5| 


o    / 
5  45 
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Arsenal,  a<  Sandy  Book,  N.  J.,  August  £7,  /<$di— Continued. 
HotchkiM  shrapnel.] 


Rooofl. 


Feet. 


Wind,  itrensth  asd  direc- 
tion. 


I 

s 

8 

s 

H 

MM 

GQ 


Gnn  mounted  on  Bof  • 
flngton  steel  field 
carnage  (light),  No. 
17.  Bow  -  a  p  r  i  n  e 
brak  •  on  ri^ht 
wheel ;  old  spiral- 
spring  brake  on  left 
wheel. 


Fired  t-o  bnrst  on 
piiBsing  throagh 
screen  3,000  yarda 
fitnn  giin.  Tele- 
scopic sight  nsed. 
Distance  between 
each  target,  60  feet. 


Special  remarks  abont  each  fire,  such  as 
eficctou  piece,  action  of  breeclinioohan- 
ism,  coDHiunption  of  powdet,  sound  of 
projectile  in  flight,  scattering  of  frag- 
ments, etc.,  and  metrological  data. 


Shrapnel  stmck  screen  2  feet  abore  and 
6  feet  to  the  left  of  buir8-«)ye,and  biirflt 
on  ptMsing  through. 

First  target  ,60  feet  from  screen ;  113  hit« : 

Balls  passed  through  target 57 

Balls  embedded  in  target 2 

Balls  made  mark 10 

Fragments  passed  throagh  target  26 
Fragment  embedded  in  target —  17 
Fragment  made  mark 1 

Second  target,  120  feet  from  screen ;  A$  bite : 

Balls  passed  through  target 33 

Balls  embedded  in  target 5 

Balls  made  mark 7 

Fragments  passed  throagh  target  9 
Fragmeutaembedded  in  target  ...  3 
Fragments  made  mark 9 

Third  target,  180  feet  from  screen ;  24  bits : 

Balls  passed  throagh  target 11 

Balls  embedded  in  target 3 

Balls  made  mark 2 

Fragments  passed  through  target  3 
Fragments  embedded  in  target..-  'J 
Fragments  made  mark 3 

Fourth  target,  240feet  from  screen ;  lOhitH 

Balls  passed  through  target 0 

Ballsembedded  in  target 

Fragment  made  mark 

Fifth  target,300  feet  from  screen ;  2  hitfl 

Ball  passed  through  target 1 

Ball  embedded  in  target 1 
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Hotcbkiso  shrapnel.] 


Wind,  strength  and  direc- 
tion. 


9 


a 


S 


omECrfM  I 


0^  wtMai  j 


Special  remarks  abont  each  Are,  snch  as 
effect  on  piece,  action  of  breech  mechan- 
ism, cottBomptiun  of  powder,  sound  of 
projectile  in  flight,  scattering  of  frag- 
ments, etc.,  and  metrological  data. 


Gun  mounted  on  Buffington 
steel  lield  carriage  (light), 
J^o.  17.  Bo w-sprmg  brake 
on  right  wheel;  old  spiral- 
spring  brake  on  left  wheel. 
Cannon  friction  primers, 
model  1887.  Telescopic 
sight  used.  , 

f   Sighting  shot.   Struck  the  ground  25  yards 
in  rear  of  screen . 


Sighting  shot.   Struck  the  ground  75  yards 
in  rear  and  25  fuet  to  the  left  of  screen. 


Fired  to  burst  on  pass- 
ing through  soreeu  3,000 
yds.  from  gnn.  Aimed  at 
the  upper  left-hand  cor- 
ner. Distance  of  scn^en  • 
from  tiirgot,  60  feet ;  dis- 
tance between  targets, 
60  feet. 


\ 


Fired  at  screen  S.OOO yards 
from  gun.  Aimed  ut  the , 
upper  left-hand  comer. 


Sighting  shot.   Struck  the  ground  100  yards 
in  rear  and  25  feet  to  the  left  of  screen. 


Sighting  shot.    Struck  the  ground  25  yards 
in  rear  and  14  feet  to  the  right  of  screen. 


Sighting  shot.    Struck  screen  14  feet  above 
and  8  feet  to  the  right  of  bull's-eye. 


Sighting  shot.    Struck  screen  3  feet  above 
and  13  feet  to  tlit)  right  of  bull's-eye. 


Sighting  shot.    Struck  screen  8  feet  above 
and  rJfeet  to  the  right  of  bull's-eye. 


Traces  of  blowholes  on  head  of  shrapnel. 
Miss ;  struck  the  ground  60  yards  io  rear 
of  sqreen. 


Sighting  shot.   Struck  the  ground  30  yards 
m  rear  of  screen. 


Sighting  shot.   Struck  the  ground  60  yards 
m  rear  of  screen. 


Sighting  shot.   Struck  the  gronnd  50  yards 
m  front  of  screen. 


Sighting  shot.    Struck  the  ground  25  yards 
m  firont  of  screen. 


Sighting  shot.    Struck  the  ground  10  £eet 
m  front  of  screen. 


58« 


REPORT  OP  THE  CHIEF  OP  ORDNANCE. 


neoord  of  firing  with  S,g-ineh  B.  X.  rifle  (%teel),  Ko.  26,  WatervU^ 

[Ol^t  or  fliinic  to  tMt 


Wa 

Powder. 

PrctJ«otUe. 

Ble- 
vn- 

Wind 
allow- 
anoo. 

Bate. 

^0.  1 

of   i 

Beeofl. 

tiro. 

Kind. 

Weight. 

Kind. 

Weight. 

tkm. 

polnto 
kit. 

18dl. 

Lbs.Oz. 

- 

XficO& 

O     1 

Feet. 

» 

424 

3    11 

'           ' 

12  14 

S25 

0 

14 

425 

3    11 

8  sand. 

580 

0 

14 

13   e 

12  12 

# 

426 

3    11 

. 

10  sand. 

590 

i 

14 

^ 

13    6 

13    0 

=2 

0  sand. 

ja 

•5 

•V4 

13    6 

427 

3    11 

^ 

6  85 

H 

14 

13    0 

s 

6  sand. 

tJ 

• 
r-4 

§ 

13    6 

428 

3    11 

o 

i2  ir 

8  land. 

535 

1 

14 

429 

1 

91 

3    11 

13    6 

630 

1 

14 

12  12 

• 

g 

10  sand. 

13    6 

430 

3    11 

12  13 

585 

A 

14 

• 

CM 

9   sand. 

431 

• 

3    11 

a 

13    6 

585 

4 

13    1    shrapnel  and  fuse. 

Aug.  28 

P.M. 

I 

9 

3i  rifle  povder,  bursting 
fihsTflfe 

H 

t 

13    44 

'& 

• 

1 

W4 

» 

1 

M 

si' 

■5l 

§ 

90 

g. 

1 

■> 

c 
« 

o 

4 

H     I 
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Arsenal,  at  Sandy  Hook,  N,  J.,  August  £8,  i^5i— Coiitintied. 


llolcUkitis  sbrapnel.] 


\Yi]id,8trttDeth  and  dine- 
tfon. 


I' 


B 


I 


flwcrf»0fi^ 


O^WIMA 


\ 


Gmi  mounted  on  Bnffin|y;ton 
steel  field  carria^o  (light), 
No.  17.  Bow-sprine  brake 
on  right  wheel;  olaiipiral* 
spring  brake  on  left  wheel. 
Gianuon  friction  primers, 
model  1887.  Telesoopio 
sight  used. 


Firwl  st  screen  3,000  yards 
fVom  gun.  Aimed  at  the 
upper  left-hand  comer. 


rired  to  burst  on  pass 
ing  through  wreon  3,000 
yards  from  gun.  Aimed 
at  the  uttpcr  lf*ft-band< 
comer  of  screen.  Dis- 
tance between  each  tar- 
get, 60  feet. 


Firing  condttctwl  \\\  F.ioui. 
W.  W.  Gibson,  O.  1)..  as- 
sistaut  proof  uCiccr. 


Special  remarks  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  mochan- 
ism,  consumption  of  powder,  sound  of 
projectile  in  flight,  scattering  of  firag« 
ments,  etc.,  and  metrological  data. 


Sighting  shot.   Struck  the  ground  25  yards 
in  front  of  screen. 


Sighting  shot.   Struck  the  ground  20  yards 
in  front  of  screen. 


Sij^btin;;  sliot.    Struck  the  ground  5  yards 
m  front  of  screen. 


Sighting  shot.   Struck  the  ground  20  yards 
in  roar. 


Sighting  shot .   Struck  the  ground  40  yards 
in  rear. 


Sighting  shot.   Struck  screen  8  feet  to  the 
left  and  2  feet  above  bull's-eye. 


Sii;btin>;  nhot.    Struck  screen  2  feet  to  the 
loft  and  12  feet  above  bull's-eye. 


Shrapnel  struck  screen  12  feet  above  and 
2  feet  to  the  left  of  buirs-eye,  and  bur^t 
on  passing  through. 

First  targeti  80  feet  from  screen ;  3  hitA,  ns 
follows : 

Ball  passed  through  target 1 

Ball  embedded  in  target 1 

Fragment  made  mark 1 

Second  uirget,  120  feet  from  Acrccn ;  50  hitH; 

Balls  pasne<l  through  target 27 

Balls  embedded  in  target 4 

Ball  made  mark 1 

Fragments  psHsed  through  target . .    0 

Fragments  embedded  in  target 5 

Fragments  made  mark 7 

Thinl  target,  180  feet  from  screen ;  40  liiti* : 

Balls  passed  through  target 21 

B.*)!!.**  tnnl)eddpd  in  target • 

B:ill  made  mark 1 

Ki-a^iiicntH  pSMHtMl  through  target. .     2 

Fragments  embedded  in  target 5 

Fragments  made  mark 5 

Fourth  target,  240  feet  from  screen ;  41  hits : 

Balls  passed  through  target 27 

Balls  embedded  in  target 8 

lialls  made  mark 2 

FriMcment  passed  through  target. . .    1 

Fragment  embedded  in  target 1 

Fragments  made  ninrk 2 

Fifth  tJirget,  300  XwX  fmm  mn-en :  46  bitn : 

Ballf*  passed  through  target 26 

RallH  embedded  in  target 8 

FraKm«*nt«  passed  throngh  target . .    4 

Kni;:niriit«  t'Oibeddi-d  in  target 4 

FragmcJits  made  mark 4 
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Eecord  of  firing  with  3,t-in6h  B,  L,  Hfie  (Bieel),  iVb.  SC, 

[Object  of  firing,  to  ioal 


« 

Powder. 

Projectile. 

Wi»d 

No. 
of 

Ele- 
va- 

allow, 
anoe 

Date. 

' 

fire. 

Kind. 

Weight. 

Kind. 

Weighl. 

tion. 

(points 
left). 

1891. 

Lbt.  Oz, 

• 
Lbt.  Oz. 

O      t 

1 

432 

1                       * 

3    11 

r 

12  15 

7  sand. 

5  30 

k 

13    6 

433 

3    11 

12  14 

530 

1 

434 

3    11 

• 

8  sand. 

5  25 

1 

13    6 

12  14 

8  sand. 

13    6 

435 

3    11 

12  14 

8  sand. 

527 

1 

436 

g 

©i 

3    11 

13    6 

12  12 

y 

T3 

• 

10  sand. 

525 

l| 

c« 

1  13    6 

a 

437 

3    11 

13    0 

6  sand. 

525 

U. 

13    « 

t- 

43S 

• 

3    11 

'               > 

13    1 

^  rifle  powder,  bunting 

5  30 

U 

Aug.  31 

P.  M  .. 

• 

M 

1 

d 
P 

Hotchkiss  shrapnel  (lot  308),  with  Frankford  ArsenaJ 
sensitiTe  point  peronssion  fuse. 

13    4i 

■    ■» 

« 

439 

' 

3    11 

■c9|- 

13    0 

627 

14 

« 

1 

6  sand. 
13    0 
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fyatervUet  Anenal,  at  Sandy  Hook,  K,  J,,  August  31, 1891, 
llotchkiss  shrapnel.] 


Feet, 

U 


14 


13» 


14 


14 


14 


14 


14 


Wind,  strenglh 
anddireoUon^ 


Gnn  mounted  on  Bnfllngion 
steel  field  carriase  (light),  No. 
17.  Bow-spring  Drake  on  left 
wheel ;  old  spind-spring  hrake 
on  right  wheel.  Cannon  fric- 
tion primers,  model  1887.  Tel- 
escopic sight  used. 


Fired  to  bnrst  on  passing 
through  screen  3,000  Yards 
from  gnn.  Aimed  at  thenp- 
per  Ivft^hand  corner.  Dis-' 
tanco  between  each  target, 
eufeet. 


Pircyl  to  bnrst  on  passing' 
thrtnigh  screen  3,000  yards 
from  gun.  Aimed  at'  the 
upper  left-hand  comor  of 
screen.  Distance  between 
each  target,  CO  feet. 


Special  ramarks  about  each  fire,  sach  as 
eflect  on  piece,  action  of  breech  mechan* 
ism,  consumption  of  powder,  sound  of 
projectile  In  flight,  scattorinc  of  frag- 
ments, etc.,  and  metrological  data. 


Sighting    shot.    Mias;  high,  and  to  tha 
right. 


Sighting  shot.    Miss;  high,  and  to   the 
right. 


Sighting    shot.    Mias;  high,  and  to  the 
right. 


Sighting 
right 


shot.    Hiaa;  higb,  and  to    the 


Sighting  shot.    Struck  screen  10  feet  above 
and  27eet  to  the  left  of  bull's-eye. 


Sighting  shot.    Struck  screen  2  feet  above 
and  3  Teet  to  the  right  of  bull's-eye. 

Shrapnel  struck  screen  2  feet  below  and  2 
feet  to  the  left  of  buirs-oye,  and  burst. 

Firat  target,  60  feet  from  screen ;  88  hits : 

Balls  throuffb  target 54 

Ball  embedded  in  target 1 

Fragments  passed  throneh  target  ..19 
Fragments  embedded  in  target 14 

Second  target,  120  feet  Arom  screen ;  68  hitM  : 

Balls  passed  throuffh  target 37 

Balls  eml>edded  in  target 7, 

Balls  mademark 3 

Fragments  passed  through  target . .  12 

Fragments  embedded  in  target 3 

Fragments  made  mark 6 

Third  target,  180  feet  frova  screen;  55  hiU: 

Balls  passed  through  target 31 

Balla  embedded  in  target 5 

Balla  made  mark 7 

Fragmen  ts  passed  through  target . .    3 

Fragments  embedded  in  target 5 

Fraguienta  made  mark 4 

Fourth  target,  240  feet  from  screen ;  20  hits : 

Balls  passed  through  target 11 

Balls  embedded  in  target 4 

Fragment  embedded  in  target 4 

Fragmenta  made  mark 4 

Fifth  target,  300  feet  from  screen ;  7  bits  : 

Balls  passed  through  target 1 

BiUls  made  mark 2 

Fragment  made  mark 1 

Sighting  shot.    Struck  screen  2  feet  below 
and  2  feet  to  the  right  of  bull's-eye. 
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Beeord  offiHng  with  S.€-inoh  B,  L,  rifle  (aieel),  No,  26,  WtOmrrlUt 

[Object  of  firing,  to  tMt 


T%     A.^ 

No. 
of 

Powder. 

Pn^tile. 

£le- 

Wind 
anew- 

Date. 

va- 

anee 

* 

fire. 

Kind. 

Weight. 

Kind. 

Weight. 

• 

tion. 

(polnto 

l«rt). 

189L 

• 

« 

k 

• 

Lba.(h. 

O      1 

440 

« 

Lbt.  Oz. 
8    11 

1    *       f 

13    U  powder, bwstingohsrge. 

530 

1 

1 

94 

^ 

13    5 

441 

O 

33 

8    11 

i 

529 

U 

13    3  rifle  powder,  bnreting 

1 

-a 

S 

3      ohtfge. 

13    0 

^ 

1 

t- 

(m  O 

• 

• 

h 

< 

.  ,05    • 

Aug.  31 

P.  M. 

• 

H 

^pnel  (lot  308),  wit 
point  percTU 

• 

M* 

00 

1 

^ 

a 

o 

•^ 

P4 

n 

1 

. 

> 

w    I 

^ 

• 

442 

• 

3    11 

• 

12  13 

9    sand. 

a  10 

i 

• 

•ft 

00 

1 

1  13    6 

443 

3    11 

a 

12  13 

2  10 

1 

{3 

9    sand. 

ft- 

1 
1 

•3 
a 
o 

i  13    6 

lA 

U 

1 

444 

3    11 

• 

';  13    3    rifle  powder,  borating 

2  15 

\ 

Septi.   1 

A.  M.  ' 

111 

5  S  ?  . 

1         3|    charge. 
!  13    (% 
13    2 

445 

3    11 

*  ^  a  r 

34  rifle  powder,  bursting 
charge. 

2  17 

k 

•** 

§ 

13    5| 

f 

Ph 

1 

1 

ipl 

•                      k 

1 

i 

1 
i 
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Arsenal,  at  Sandy  Rook,  K,  J.,  from  Augmt  $1  to  September  1, 189U 

9 

ITotcliltiM  Hbrapuel.] 


Kvind, 


lvec<.u.    andairectiou. 


Feet. 
li 


14 ; 


I    ( 


6 an  nionnted  on  Buffington 
8t«el  Held  carriage  (lightjrNo. 
17.  iiow-gpring  brake  on  left 
irheel ;  old  spim-spring  brake 
on  rl;;ht  wheel.  Cannon  fric- 
tion primers,  model  18ij7.  Tel- 
escopio  sight  used. 


^  I 


14 


14 


14 


U 


it 


Fired  to    bnrbt  on  passing 
throagh  screen  3,000  yards 
from  gan.     ^imed  at  the  . 
upper  left-hand   comer  of 
screen.    Distance  bt^tween 
each  targeti  60  feet. 


Firing  conducted  br  Lieut.  W. 
W.  Gibson,  O.  D.,  aasistant 
proof  officer. 

Gun  mounted  on  Bnffiugton 
steel  fleld  carriage  (light),  No. 
17.  Bow-spring  onike  on  left 
wheel ;  old  spiral-spring  brake 
on  right  wheel.  Cannon  fric- 
tion primers,  model  1887. 
Telescopic  sight  used. 


Fired  to  burst  on  striking 
gronnd  in  front  of  l-mile 
screen. 


Firing  oonduoted  bv  Llent.  W. 
W.  Gibson,  O.  l5. ,  assiatant 
proof  officer. 


Sx>ocial  ^marks  about  each  fire,  such  as 
effect  on  piece,  action  tif  brt^ech  mechan- 
ism^ consumption  of  i>owder,  sound  of 
projectile  in  flight,  scattering  of  frag- 
ments, etc.,  und  metrologioal  data. 


Slirapnel  burst  in  gua. 


Shrapnel  struck  18  feet  below  center  of 
screen-,  and  burst  on  parsing  through. 

First  target,  60  feet  from  screen ;  47  £ita : 

Balls  parsed  through  target 15 

Balls  embedded  in  target 2 

Balls  made  mark -  3 

Fragments  passed  through  target  ■ .    ft 

Fragments  embedded  in  {arget 9 

'  Fragments  made  mark 12 

Second  target,  120  feet  from  screen ;  15  hits  : 

Balls  passed  through  target 7 

Balls  embedded  in  target 2 

Fragments  passed  through  target. .    2 
Fragments  made  mark 4 

Third  target,  180  feet  from  screen ;  0  hits : 

Balls  passed  through  target :t 

Fragment  passed  through  target ...    1 

Fragments  embedded  in  target 2 

F^gmenta  made  mark H 

Fourth  target,  240  feet  from  screen;  Ohils: 

Balls  paasod  through  target 3 

Ball  embedded  in  target 1 

Fntgmentt  passed  through  target . .    4 
Fragment  embedded  in  target .....    1 

Fifth  target,  800  feet  from  scret'U ;  6  hita : 

Balls  passed  throush  target 1 

Ball  made  mark...: 1 

Fragment  passed  through  target. . .    1 
Fragment  embedded  in  target 8 


Sighting  shot. 


Sighting  shot. 


Shrapnel  struck  the  ground  In  front  of 
screen ;  did  not  burst. 


^brapnel  struck  the  ground  70  yards  iu 
front  of  screen  and  burst;  63*  hitfl  on 
soroon,  as  follows : 

Balls  passixl  through  screen 50 

Balls  embedded  in  screen 

Fragments  passed  through  screen . .    9 
Fragments  embedded  in  screen «...    2 


WAH  91— yoL  III- 


-oo 


594 


EEPORT  OF  THE  CHIEF  OP  ORDNlNCE.  * 


Becard  of  firing  with  S.^-inch  B,  L,  rifle  (fteel),  Xo.  %. 
[Object  of  firing,  to  detetmine  charge  to  give  nwiiiiig 


Date. 


1891. 


No.  of 
lire. 


Powder. 


.  Kind. 


Sept.  12 


A.  M. 


446 
447 

448 

449 
450 


4W 


1^ 


lA 

■I 


5'- 


d-'S 


Weight. 


Projectile. 


Kind. 


Lbs.  Oz. 

1      0 

0    ]4 

U    15 

0    15 
0    15 


U    15 


P 
g 

o 


Weight. 


*13      5 


*13 

*13 

*13 
♦13 


^13 


5 


5 


5 
5 


5 


Eleva- 
tion. 


o  / 

0  30 

a  30 

0  30 

0  30 

0  30 


Instrmaental 

velocity,  100 

feet  nom 

muzsle. 


Feet. 

786) 
786  > 
786  > 
725) 
725  > 
Lo8t.  ) 
762) 
770  S 
777) 


PressQTpper 

squw  inch 

of  bow. 


{ 


Lo«t. 


60+»2« 


} 


0    30  ,^ 


f  Velocity,  75) 
feet  m>m 
mnzKle. 
Lost. 

750 
750 
50+ V 


No.    3,  1«^ 
than  9.000. 

No.  3,  6,OU0 


No.  3,  «,33P 

No.  3,  a.(iw 
Ko.  3,  6.2* 


No.  3,  5.«l« 


*^olading  aand. 
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}Fatervli€t  Arsenalf  at  Sandy  Hoohy  N,  J.,  SepUmher  1$,  1891, 

I 

velocity  »t  4,000-yards  range  for  shrapnel  experiment.] 


Wind»  strength 
and  direction. 


o 

9 

m 
o 

a 

a 


Gnn  mounted  on  Baffini^ton  steel  field 
carriage  (light),  No.  17.  Old  spiral-sprinff 
brakes.  Cannon  friction  primers,  model 
1887. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  migmentSi  etc.,  and  metro> 
logical  data. 


'  Cop|)er  cylinders  of  9,000  pounds  initial 
compression  and  tables  of  1880, 


Fired  into  field  butt 


Uncompressed  copper  cylinders  and  tables 
of  1890  used  in  rounds  4i7  to  451,  inclu- 
sive. 

Firing  conducted  by  Lieut.  W.  W.  Gibson, 
O.  &,  assistant  proof  officer. 


r 
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Beoard  of  firing  with  S.^-inch  B,  L.  rifle  ftferf;,  No.  S6, 

[Object  of  firixifc.  to  tp^t 


Date. 


1891. 


Sept.  14 


Xo.of 
fire. 


r  462 


453 


454 


Powder. 


Kind. 


Hi 

i 


^ 


p 


M 


Weight. 


X6«.  Qz. 
0    15 


0    45 


0    15 


Kind. 


> 


I 


§ 


•     ■*? 


O  P( 


I 


I 


Projectile. 


Weight. 


Eleva- 
tion« 


Lbs.  Oz. 
13    2 

3  powder,  buratiojs  chargf> 


13    5 


13    3 

3  powder,  bursting  char|(<' 


13    6 


13    2 
.   ,t  powder,  bursting  chftrge. 


13    6 


O         r 

4    00. 


3    3D 


2    00 


Bttcoil.. 


Fett.   , 
4 
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Watervliet  Arsenal,  at  Sandy  Hook,  X  J.,  September  11, 189U 
HotchkUs  sbx^pnel.] 


Wind,  strength 
and  direction. 


3 

9 

3 

a 


6nn  moanted  on  Bufflneton  steel  field 
oarriaee  (lisht),  Ko.  l7,  with  old  spi- 
nil-sp3ng  orakes.  *  Cannon  friction 
primezB,  model  1887. 


Fired  to  bnrst  on  passing  through 
screen  25  yards  in  firont  of  target. 
Gun  75  feet  from  screen .  Height  of 
target  increased  from  11  feet  to  16 
feet  and  thickness  increased  from  1 
to2  inches.  Sise  of  target,  16  feet  by 
52  feet.    ' 


Firing  condnoted  by  Lfeat.  "W.  "W.  Gib- 
son, 0.  B.,  assistant  proof  oificer. 


Special  remarks  about  each  firfs  snch  as 
eiSeot  on  piece,  action  of  breech  mechan< 
ism,  consumption  of  powder,  sound  of  pro> 
Jectile  in  flight,  scattering  of  firagments, 
etc.,  and  m^zologioal  datA. 


Struck  screen  10  feet  aboTs  ground  and  2 
feet  left  of  center  and  burst  on  passing 
through. 

Target  vb  yards  from  screen  \  183  hits : 

Bails  passed  through  target 61 

Balls  embedded  in  target 64 

Balls  made  mark 4 

Fragments  passedtfarough  target  —    11 

Fragments  embedded  in  target 33 

Fn^menta  made  mark - —    10 

Struck  screen  6  feet  above  ground  and  2 
feet  left  of  center  and  burst  on  passing 
through. 

Target  25  yards  firom  screen ;  229  hits : 

Balls  passed  throuEh  target 24 

Balls  embedded  in  target 121 

Balls  made  mark 4 

Fragments  passed  through  target 13 

Fn^ments  embedded  in  target 57 

Fragments  made  mark 10 

Good  slxe  blowholes  found  near  end  of 
shrapnel. 

Struck  screen  5  feet  above  ground  and  4 
feet  left  of  center  and  burst  on  paasiog 
through. 

Target  &  yards  from  screen ;  233  hits : 

Balls  passed  through  target 20" 

Balls  embedded  in  target 181 

Fragments  passed  through  target  —      0 

Fragments  embedded  in  target 60 

Fragments  mada  mark 13 
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Record  of  firing  wiih  S.t-ineh  B.  L,  rifle  (eteel),  Ko.  % 
t  [Ol^lect  of  4lre,  to  tmt 


Date. 


18dl. 


No. 

of 

fire. 


Sept.  18 


A.  M. 


457 


458 


459 


460 


461 


462 


463 


464 


Powder. 


Kind. 


o 

ti 

a 
g 


\l 


» 


■♦a 
§ 

d 
Q 


Weight. 


Jjht.  Oz. 
3    1] 


3    11 


3    U 


3    11 


3    11 


3    11 


Projectile. 


Kind, 


J 


a 


T^elght. 


I  Ele- 
va- 

tiOD. 


LU.Ot,' 
12  15 

7  sand. 


allov- 
anw 

(poipT* 
leftj 


O        «    I 

2  10    . 


13    6 


12  14 

8  sand. 


t 


13    6 


i 


g«2 


«  a  «e 


P<ao  S 
cs  C  u 


BO 


,£3 


II: 


13    2 

3  powder,  bursting  charge. 


13    5 


3    11 


3    11 


I 


% 

•    ®  2    « 

1  • 

o 
O 

®  S  <i 
a  g  S 

lit 
IF 


13    2 

3  powder,  bursting  charge. 


2  15 


2  15 


2  15 


13    5 


13    2 

3  powder,  bursting  charge. 


13    5 


» 


13    0 

6  sand. 


13    6 


13    2 

3  powder,  bursting  charge. 


13    5 


13    2 

3  powder,  bursting  charge. 


18    6 


2  10 


2  10 


2  10 


2  10 


» 
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Wa^ervliet  drsenaly  at  Sandy  HooJCy  2f.  J,,  September  IS,  1891. 
Hotobkiu  BhimpneU] 


Becoil. 


Itti. 


11 


Wind,  strengib 
and  direction. 


10 


10 


11 


11 


11 


o 

s 

% 

s 


Gun  monfited  ou  BufBngton  st«>el 
fleid  oarriage  (light),  No.  17. 
Bow-spring  lirake  on  right 
wh«el;  ola  spiral-spring  brake 
on  left  wheel.  Gannon  friction 
primers,  model  1887. 


Fired  to  bnrst  on  striking  the 
ground  in  front  of  1-mile  tar- 
get. 


Special  remarks  about  each  fire,  snch  as 
effect  on  piece,  action  of  breech  mech- 
anism^  consnn»ption  of  powder,  sound 
of  projectile  in  flight,  scattering  of 
fragments^  etc.,  and  metrological  oata. 


Firing  conducted  by  Lieut  "W.  W. 
Gibson,  O.  D.,  assistant  proof 
oflicer. 


Sighting  shot.  Struck  the  ground  200 
feet  in  fh>nt  ot  target  and  4  teet  to  the 
right. 


Sighting  shot.  Struck  the  ground  25 
feet  in  front  of  target;  and  3  feet  to  the 
left. 


Shrapnel  struck  the  ground  70  feet  in 
front  of  target;  ricochetted  through; 
did  not  burst. 


Shrapnel  struck  the  ground  15  feet  in 
rear  of  target  and  4  feet  to  the  left, 
and  burst. 


Shrapnel  broke  up  in  gun. 


SichtinK  shot.  Struck  the  ground  100 
}eet  in  front  of  tai^et;  ricochetted 
through,  15  feet  to  the  left  and- 2  feet 
above  center  of  target ;  shot  away  iron 
line  pole  130  feet  in  front  and  a  Uttlo 
to  the  right  of  target. 

Shrapnel  broke  up  m  gun. 


Many  blowholes  found  in  point  of 
shrapnel;  struck  same  iron  line  pole 
as  sighting  shot  (round  402),  2  feet  4 
inches  f^m  the  ground,  nearly  cutting 
away  pole,  and  bnrst. 
Bcula  passed  through  target ....    89 

Balls  embedded  in  target 7 

Balls  made  mark 2 

Fragments  passed  through  target  20 
Fragments  embedded  i  n  target . .  13 
Fragments  made  mark 9 

Total 140 
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EEPOET  OF  THE   CHIEF   OF  ORDNANCE^ 


Eeoord  of  firing  wiih  S-S-inxth  B.  X.  Hfie  (^ieel),  Ko.  % 
r  [Oloect  of  4re,  to  test 


Date. 


1801. 


Ifo. 
Of 

fire. 


457 


458 


459 


460 


461 


Sept.   18 


A.  M.   < 


462 


463 


464 


Powder. 


Kind. 


ci 

i 

9 
S 

o 


^5 


5 
n 


Weight. 


Lh»,  Oz. 
3    11 


3    11 


3    11 


3    11 


3    11 


3    11 


3    11 


3    11 


]?rojecti]e. 


Kind. 


I 


1 


f 


§ 

a 

o 

s 

S 

P4 


9  S  ® 

o 

o 

>  2  at 


c 

g 


0  S 

t 


Weight. 


Lbt.Og,' 
12  15 

7  sand. 


Ele- 
va- 
tion. 


13    6 


12  14 
8  sand. 


13    6 


13    2 

3  powder,  bursting  charge. 


13    5 


13    2 

3  powder,  borsting  charge. 


13    5 


13    2 

8  powder,  bursting  charge. 


13    5 


13    0 

6  sand. 


13    6 


13    2 

3  powder,  bursting  charge. 


13    6 


13    2 

3  powder,  bursting  charge. 

13    5 


o     t 
3  10 


2  15 


2  15 


2  15 


2  10 


2  10 


2  10 


2  10 


Wind 
allow- 


(poioti 
lcft» 


I 


Pr-ATBJ  I. 


• 

« 

r 

^£T  RECOf^D  OF  3.2  B.L.RiFLE  (STEEL)  N?2€ 

m 

^TH  HOTCHKiSS     SHRAPNEL     N9  / 
TARGET    /OOOYDS.    FROM   GUN. 

uJirTTiiiT^iiiiiilllir 

1 

• 

Appendix  36, 1891. 


Pr-ATE  I. 


f 


9£T  RECOaO  OF  3.2  B^L.RIFLE  (STEEL)  Nfi2€ 
'TM  HOTCHKiSS     SHRAPNEL     N9  / 
TARGET    /OOOYDS.    FROM   GUN, 


SC^UE 


>-''T  1  f  ^  T  f  :  r  T  ?  r  r  1'  y  r  ^  ^  ri^  7'r ^'^^ 


Appendix  86, 1891. 


Pt,ATE  TT 


.fi£CO/tD  OrSS  B.L.RtfLE  (SUED  N?2€ 
HOTCHKISS     SHUAPNSL     N9.3. 
?S£r    lOOOYDS.    FROM  GUN. 


■  /.^r/i^t^ 


Appendix  36,  1 


t?jljlt:e  III. 


1  '    '    '    >    '    * 

m 

TARGET  RKORO  OF 3.2  B.L,RtFLE  (STEEL)  No2€ 
WtTH  HOTCHKISS    SHRAPNEL     N9  4- 
TARGET    tOOOYDS.   FROM  GUN . 


ill 


I    1    I    T   1 I    I    1    1    I    I    I    I    I    I    I    1    I    r    r 


^frr 


Ord 


Appendix  36, 1891. 


n 


&a^ 


RECORD  OF 3.2  B.L.RiFLE  (STEEL)  /V,9^^ 
HOTCHKfSS     SHRAPNEL     N9  S 
tOET    iOOOrOS.   FROM  GUN. 


SC^L.i 


p    W    t   f    ^   t   f   »    ^^   <'i'»yy{M   i'¥^"r 


1 


Ord 


Appendix  36.  1881. 


PLA.TE  V. 


4 


'  /ffCO/f/?  orS.2  B,L. RIFLE  (STEEL)  /V« 

HOTCHKiSS      SHRAPNEL     N9.  6 
WGET    fOOOYDS,   FROM  GUN. 


SC>^L-£r 


;i  T  1  T  f  f  T  f  ^  r  r  1'  y  T*  ;*•  t*  r  ir  i>  r^'^^ 


Ord 


Appendix  36,  1891. 


PLATE   VI. 


O 
A 

& 


^. 


\fCOfO  Of  S.2  0.L.R/FLC  fSTSW  N!g6 
\oTCHKISS    SMfiAPNCL     NS  / 
JeET    SO  YAHOS   FHOM  SUN. 


PLA.TE  VII. 


^ 


1 


} 


>>?/>    <7^  J.r  S.  L,  a/FL  £  (STEEL)  Nff2€ 
V^K/SS    SHRAPNEL    N?.  2. 
SO     YARDS    FHOM    GUN. 


or 


Appendix  36, 1891. 


PLATE  Viyi. 


\0R0  or  sz  e.i.mn £ (st£eU  ns2€ 

"TCHKISS   SHRAPNEL     N°.    3. 
f-       50     YARDS    rnOM    GON . 


I 


1 

1 
1 

r 

j 

1 

X 

X 

1 

« 

i 

■ 
1 

• 

1-^ 

X 

,,'?l 

1 

■ 

y 

< 

( 

i 

i 

' 

X 

f 

I 

X 

y 

X 

1      ■ 

t 

t 

J 

'   ; 

' 

f' 

^i 

'■^ 

U 

u^ 

"RGET    RECORD    OF  32  B.L.RfFLE  (STEEL)  N^2€ 
WtTH    HOTCHKiSS    SHRAPNEL    Nt  2    ■ 
TARGET     t760   YARDS    FROM    GUN , 


Appendix  36, 1891 


1 — 1 

p 

— -| 

1 — 1 

1 — 1 

1 — 1 

1 

1  " 



1 — 

X 

— 

— 

— 

— — 

— 

■ 

— 

— 

_, 

— 

1 

— 

— 

— 

— 

— 

— 

1 
r — 

— 

— 

— 

— 

— 

— 

— 

— 

I — "— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

/?(?fr  RECORO    or  32  B.L.RIFLE  (STEEL)  N?2€ 
WITH    HOTCHKtSS   SHRAPNEL    N?.  7  . 
TARGET     t760    YAROS    FROM    GUN. 


Appendix  86, 1891. 


PLATE   XI. 


-*  — t- 


'-4 


i  X 


t-H-f~^ 


i : L. 


4-^- 


S 


TAffGCT   fiECORD    OF  32  B.L.ft/rL£  f5T££U  NS2€ 
WtTH    HOTCHKtSS    SHRAfiNtL    N? /. 
TAR€€T     17 €0  YARDS    FROM    GUN. 


. 


Appendix  36,  1891. 


I 


PLATE  XJI. 


TTTT 


-4 h- 


■*-  »■■ 


I       I       I 


jj 


ti 


-f—hT— }— I- 

-I — '  i~r 


I5=" 
J 
4— 


T[ 


-t_-^ 


i    i   I    '  il^ 


/ 


TARGET  RECORD    Or  S.2  B,L.mrLC (ST££L>  N92€ 
WtTH    HOrOHKISZ   SHRAPNEL    Ni  2 . 
TARGET     t7€OrAROS    FROM    GUN. 


1 


Appendix  36,  1891.  ^^ 


Q.         - 

M 

.      i...«..a 

/ 


■ 

^ 

— 

"" 

— _ 

^ 

m 

^ 

^ 

Jf 

PLATE  XTIl. 


TA^GCT  R£COffD    OF  S.l  B.L.n/FLE  fSUELj  N?2€ 
WITH    MOrCMKISS  SHHA^NEL    A/?  S, 
TAffCer    I7€0   YARDS    FROM    GUN. 


b 


Appendix  36,  1891. 


N  -J-'  -  -  - « 

i' 


/■ 


§ 


y 


_  / 

/ 
/' 


^ 


V 


PLJLTE  XIV. 


TAneCT  ffCCOffD    or  S.2  B.L.IflFL£  CST£LU  N^2€ 
WtTH    HOTCHKISS  SHRAPNEL    N9  7- 

TA/fser  i7€o  rA/tos  rffOM  gun. 


4 

H 


Ord  62 


Appendix  36,   1891. 


PLA.TE  XIV. 


I 


•   ■ 

/ 

4* 


'j'i£//?^M)i^  ^ 


^ 


Ord 


Appendix  36, 1891. 


■t 


PLATE  XVI. 


g^^Tt.-trf.frfTfir.t.f.f.T 


Ord52  1 


\ 


Appendix  86, 1891 


I 

■ 

I 


PLA.TE  XVII. 


il 


X 

® 


Af 

^ 

& 


1 

n 

L 

►- 

1 

r '' 

< 

r. 

^^' 


* 


>? 


f ' 


'* 


Z^ 


d 


<::9 


Ord62  1 


Appendix  36, 1891. 


PLA.TE  XVIIL 


g 


I 


■  ■  I  ■  I 


^^■ 


N? 


?^ 


^^ 


Ord  62 


Appendix  36, 1891, 


-. 

^  ^  ^^ 

f 

1  i   1    i 

f 

/ 


^/ 


:--        / 


tf-^" 


)* 


c4r^r^f-  o^ 


Pt.A.TE  XIX. 


■ 


Ord  a 


Appendix  36,  1891. 
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REPOET  OF  TUE  CHtEF  OF  ORDNANCE. 


Record  of  firing  with  SiO-iHoh  B.  L,  field  ntortar  {steel).  No.  1,  Wc^r. 

[Object  of  firiiig,  to  tart  ib. 


D.;tc. 


1889. 


Dec.   19  '  r.M 


Ko. 

of 

fire. 


Powder. 


Kina.      Weight. 


Pruje^Mlt). 


Kind. 


a 

CI 


0^ 


o 
Pi 


Lbs.  Oz. 
0        8 


0      12 


0      U 


o 
a 

a 


a 


•■3 


Wei«;ht. 


Travel 
of  ahot 
in  bore. 


\Lbs.  Oz. 

I  18    lU 

I    1      2  saud. 


'20      0 


10       0 
]      0  gaud. 


20      U 


19      :i 

13  Aand. 


!  20      0 


19      2 

14  sand. 


20      0 


It.- 

tion.      1\» 

mu:. 


fnchet.  ,0      '        //»• 
1(J.J7  '    0    *•    I.  - 


16.17 


U    4t»    !>»«: 


16. 16  I     0    4<»    *      ■ 

> 


16.17       0    W    L** 


(Object  oj 


Pec,  20 


A.  M 


5 


6 


8  J 


•B 

a 
Q 


o 

»« 


u 

I 


o 
(1< 


I  ^ 


0       J. 


0        14 


0      U 


.J 

o 

3 

a 


H 


-a 
a 


19      1 

13  sand. 


20      0 


19      4 

12  sand. 


•  2(»      0 


19      0 
I    1      0  Baud. 


.  20      0 


16.16 


0    50  I  L*'>i 


18. 17  !    0    jO     I.. 


16.10       0    50    ^ 


( 


19      4  t    16.15 

12  Band.  I 


) 


20      U 


L»' 


0  «,.|- 


\ 
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Arsenal,  at  Sandy  H6Qk,  X.  J.,  from  December  10  to  December  20, 1889. 

m 

luid  detennine  a  suitable  powder.] 


Pre&snre 
per  Muare 
incn  of 
bore. 


Recoil. 


FoundM. 
'  No.  4,   l6e.s 
)     than  9,000. 


Ft.  In. 
8      4 


I 


No.  4, 11, 090  I    8    10 


No.  4, 13, 380  j    0    ID 


No.  4, 14, 600  ,    0    13 


Mortar  mounted  on  new  experimental 
carriage  made  at  Watervliet  Arsenal. 
Copper  cylindem  of  9,000 pounds  in- 
itial compression  and  tables  of  1887. 
Electric  primers,  model  1883. 


Pressnjre  plug  In  bottom  of  cartridge 
bag. 

Fired  from  platform  18  inches  high 
on  field  platform.  Bestrained  In 
recoil  by  a  rope  attached  to  a  post 
in  front  of  platform.  Fired  inio 
field  butt. 

Elevating  damp  failed  to  hold  mor- 
tar in  position  when  it  was  fired ' 
and  was  difficult  to  nnloclc.  ^ 

Breech  mechanism  worked  well 
throughout  the  firing,  except  that 
slide  lor  opening  locking  df'viceot 
breechblock  didnotantomatically 
uncover  the  vent  when  breech- 
block was  locked. 

Firing  conducted  bv  the  proof  offi- 
cer, except  round  4,  which  was 
conducted  by  Capt.  J.  C.  Ajres, 
O.  D.  Present,  Capt.  R.  Bimie, 
jr.,  O.  D. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  bruech 
mechanism,  consumption  of  powder, 
sound  of  projectile  m  flight,  scatter* 
Ing  of  fragments,  etc.,  and  metrologi- 
ealdata. 


Shell  struck  ground  300  feet  in  front  of 
platform.  I^riM^chblock  closed  and 
o])enHi  easily.  Obturation  good.  Ve- 
locity wires  not  cut. 

Velocity  wiix's  not  out. 


Kopo  restraining  recoil  broke. 


to  test  mortar.] 


No.  4, 13, 500 


11     6 


No.  4, 14, 030     11      6 


No.  4, 19, 600     12      0 


Mortar  mounted  on  new  experimental 
mortar  carriage  made  at  Watervliet 
Arsenal.    Copper  cylinders  of  9,000 

Sounds    initial    compression    and 
hies  of  1887.   Electric    primers, 
model  1883. 


No.  4, 15, 600     12     0  i 


Pressure  plug  in  bottom  of  cartridge 
bag  on  right  side. 

The  clamp  wheel  does  not  hold  the 
piece  at  the  elevation  given,  and  is 
nurd  to  release  after  flrinff. 

Fired  from  platform  18  inches  high 
on  field  platform.  Restrained  in 
recoil  by  a  rope  attached  to  a  post 
in  frx)nt  of  platform.  Fired  Into 
field  bntt. 


Velocity  wires  nqt  cut. 


Velocity  wires  not  cu^ 


lit 
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Becard  of  firing  with3.6'inch  B.  L,  field  moi'tar  (steel),  Xo.  I,  Wtum^ 

[Object  •£  rrj. 


Dale. 


1830. 


Dec.   20 


A,M. 


Dec.  23     A.  M 


No. 

of 

Are. 


0 


10 


11 


12 


13 


14 


15 


Powder. 


Projectile. 


Kind. 


Weight. 


Lbs.   Oz. 


16 


OC  '  .o 

9    "  - 

ft 


go 

BOkO 

r 

d 


I 

t 

^'- 

las 

t 

o 

a 

ao 
'tfi 


t4 


Kind. 


0 


0      14 


15 


0      15 


15 


15 


0      15 


I 


02 


s 

a 
« 

S 


«; 

B 
es 


I    7, 


Weight. 


Tr«A-el 
of  shot 
in  bore. 


Lbt.  Oz. 


19      3 

13  Haml. 


Inch€9. 
16.17 


20      0 


ui 


Klera 
tion. 


0    40 


I  *'■■'■ 
\    ■ 


19      1  I 

15  sand.  ; 


16.16 


20 

0 

19 

2 
14  8aud. 

20 

0 

19 


13  sand. 


20      0 


19      4 

12  Band. 


20     0 


19      4 

12  nand. 


20      0 


19      2 

14  Band. 


20      0 


19      2 

14  aand. 


20     0 


0    44) 


0    40 


16.17  ;     0    40 


16.16 


43    00 


I 


Lt»j 


mi7 


16.17 


1 S  ^"" 


V 
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.  1  rsrnal.  at  Sttndy  Hooky  X,  J,,  from  December  20  to  Decemher  23,  18S0. 
lo  t«Hst  mortar.) 


Prt»j««iur 

inch  of      I  *»^'^"* 
boru. 


J^vnndw. 


Xo.  4, 15, 130 


Xo.4,15,e25 


Mnrtar  mounted  on  nevr  experiroontal 
niurtar  carriage  made  at  Watervliet 
Arsenal.    Copper  oylinders  of  9,000 
I      pounds    initial    coinpreMion    and 
tables  of   1887.    Electrie  primers, 
Ft.  In.  I     model  1883. 


No.  4, 17, 040 


Xo.4.17,fie0 


Xo.  4, 18, 100 


Xo.  4, 17, 080  '. 

i 


10      0 


10      0 


Xo.  4, 16, 170  :  10      0 


Xo.  4, 17, 080  ,  11      0 


U 


Auxiliary  platform  moTed  off  field 
platform  on  sand  10  feet  jfrom  first 
velocity  target.  Mortar  fired  from 
this  position  after  round  8. 

Fire<l  in  direction  of  3,000-yards  tar- 
get. Fired  from  planks  laid  on 
sand. 

Slide  for  operating  the  locking  de- 
vico  for  the  breechblock  worked 
badly  throughout  the  firing.  It 
did  not  entirely  uncover  the  vent 
when  closed,  and  was  difllcult  to 
manipulate  in  unlocking  the  block. 


Firing  conducted  by  the  proof  ofllccr, 
except  rounds  5, 0,  and 7^  which  were 
conduct4*d  by  Capt.  J.  C  Ayrcs. 
O.  D.  Present,  Capt.  K.  Bimie,  jr., 
O.  D. 

Mortar  mounted  on  new  experimental 

mortar  carriage  made  at  watervliet 

Arsonal.    Copper  cylinders  of  9,0U0 

pounds    initial    compression   and 

tables  of  1887.     Electric  primers, 

model,  1883. 


Pressure  plug  in  bottom  of  cartridge 
bag  on  right  side. 

Fired  trtna  platform  18  inches  high. 
K(>strained  in  recoil  by  a  rope  at- 
tached to  a  post  in  front  of  plat- 
form ;  platform  40  feet  in  f^nt  of 
field  platform.  Fired  into  field 
butt. 


SiMicial  remarks  about  each  fire,  such 
as  elfect  on  pieoe,  action  of  breech 
mechanism,  conMumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  ftagmeuts,  efcc.iandmetrologl- 
cal  data. 
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Breechblock  closed  with  slight  diffi- 
culty. 


Velocity  wires  of  first  target  not  cut. 


First  primer  failed  to    explode.    01). 
servers  were  unable  t»  follow  tho 
flight  of  the  shell. 


Mortar  recoiled  off  platform ;  too  much 
slack  rope. 


Elevating  device  not  used.  Block  and 
wedges  use<l  to  give  elevation.  Re- 
coil to  end  of  rope;  rope  11  feet  long. 


Powder  weighed  on  office  scales.  Clamp 
wheel  found  to  be  tightened  after 
firing.  Recoil  to  end  of  rope;  rope 
10  feet  long. 


Appendix  3  7, 


TEST  OF  THE  S^B-INCU  BREECB-LOADING  RIFLED  MORTAR,  BY  THE 
BOARD  FOR  TESTING  RIFLED  CANNON,  ETC.,  APPOINTED  UNDER  THE 
ACT  OF  CONGRESS  APPROVED  JULY  6,  1834, 

(Fifteen  plates.) 

The  3.6-inch  B.  L.  E.  mortar  was  turned  over  to  this  Board  at  the 
Ordnance  Proving  Ground,  Sandy  Hook,  N.  J.,  for  trial,  in  accordance 
witli  instructions  of  the  Chief  of  Ordnance,  TJ.  S.  Army,  dated  Decem- 
Ihh"  6, 1890.  A  general  description  of  the  piece  will  be  found  in  the 
rt'port  of  the  Cliief  of  Ordnance,  TJ.  S.  Army,  for  1890. 

After  round  70  the  following  alterations  were  made  in  the  bore  and 
breech  mechanism.  The  bore  at  shot  seat  was  made  conical  from  3.64 
inches  diameter  to  3.6  inches  for  a  length  of  6.7  inches.  The  original 
<*iitch  and  stud  for  locking  breechblock  was  replaced  by  a  locking  stud 
on  the  left  side  of'  the  block,  whose  handle  bears  also  a  vent  shield.  A 
projecting  stud  in  the  base  of  the  breech  actuates  the  locking  piece  of 
tlie  earner  ring. 

TEST  OP  THE  PIECE. 

The  Board  determined  on  the  following  conditions  for  the  test  of  this 
piece : 

TEST  FOR  ENDURANCE. 

Five  hundred  rounds,  to  be  fired  with  fiiU  charges  of  1  pound  of  x)ow- 
der  and  projectiles  of  20  pounds^  the  pressures  to  be  limited  to  about 
1 8,000  pounds. 

TEST  FOR  ACCURACY. 

Ten  targets,  of  10  shots  each,  with  x^rojectiles  especially  provided  for 
this  test,  as  follows: 

Six  targets  with  1  pound  charge;  one  at  each  angle  of  elevation,  as  follows:  45^, 
40  ,  3oS  SQo,  250, 15^. 
One  target  with  11  ounces  charge  at  15^  eleyation. 
One  target  with  8  ounces  charge  at  15^  elevation. 
One  target  with  5  ounces  charge  at  15^  elevation. 
One  target  with  3  ounces  charge  at  15^  elevation. 

A  test  for  rapidity  was  also  made.  In  this  test  the  time  of  firing  60 
rounds  was  noted;  also  the  times  of  two  separated  groups  of  10  shots 
i*ach. 

FIRINGS. 

Two  hundred  and  twenty-two  rounds  had  been  fired  from  the  piece 
iK-fore  it  came  into  the  hands  of  the  Testing  Board;  of  these  12  were 
with  charges  of  1  pound  2  ounces,  91  with  charges  of  1  pound,  and  119 
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with  reduced  charges.    At  completion  of  the  &ing  tests  714  ruuni 
hav«  been  fired,  618  of  these  being  with  full  charges. 


CARRIAGE 


^  ' 


When  turned  over  to  the  Board  the  piece  was  mounted  on  a  carri^t. 
of  cast  Steel,  cast  in  a  single  piece.  The  carriage  sustained  no  injuiit  ^ 
during  the  test. 

POWDER. 

In  previous  firings  the  best  results,  as  regards  velocities  and  pn\<* 
ures,  were  obtained  with  Du  Pout's  sphero-hexagonal  powder,  U.  >'.: 
density,  1.72;  granulation,  123.  As. none  of  this  powder  was  on  hami 
at  the  proving  ground,  the  tests  were  carried  on  with  Du  Font's  I.  K. 
H.  powder;  density,  1.725;  granulation,  2,524.  Table  1  exhibits  tb- 
resists  obtained  with  each  of  these  powders^  with  projectUes  of  i*** 
pounds  weight. 

Table  1. — Velocities  and  pressures^ 


Kind  of  powder.' 


Sphero-boxagonal . 


No.  of  .Weight  of 
rounds,    charge. 


3 
2 
1 
3 
3 
3 
1 


Ounces. 

16 

11 

8 

16 

11 

8 

5 


Mean 
instru- 

velocity. 


Feet-see, 

642 

^21 

Lost, 

640 

506 

"416 

TiOst. 


Atdia. 

tanccfroDi 

muzzle. 


Feet, 

50 
50 


50 
50 
20 


Mean 
pressure. 


Pounds. 
14,892 
9,400 
7,590 
15, 707 
9,358 
6,200 
3,500 


Greateat 
pressure. 


Pound!*. 

16,570 
9,450 
7,500 

16,570 
9.600 
6,530 
8,500 


*  Mean  of  two  rounds. 


PROJECTILES. 


The  projectiles  used  throughout  the  tests  were  cast-iron  shell,  with 
single  copper  bands,  and  weighted  with  sand  to  20  pounds.  For  thf 
accuracy  tests  a  special  lot  of  100  shell,  similar  to  those  to  be  issued  for 
service,  was  provided.  The  shell  of  this  lot  had  a  ft*ont  bearing  half  at 
inch  long  and  3.59  inches  in  diameter. 


RANGE  AND  AOCURACY. 

The  first  five  of  the  series  of  accuracy  testvS,  as  shown  in  Table  2,  fol 
lowing,  were  made  with  the  shell  esiiccially  provided  and  descrilKnl 
above.  The  other  targets  with  these  shell  were  lost  tlirough  some  of 
the  shell  falling  in  the  sea.  The  targets  made  with  16-ounce  .charp*> 
and  30, 35,  and  45  degrees  of  elevation  were  made  with  the  sx>ecia]  shell 
rebanded,  while  those  made  at  25  and  40  degrees  of  elevation  were  madr 
with  the  ordinary  shell  on  hand  at  the  proving  ground.  The  greate"?! 
range  obtained  in  this  series  of  tests  was  3,413  yards  with  a  charge  of 
16  ounces  and  elevation  of  45<^. 
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'liar  go. 


}ttnces. 

n 

5 

8 

11 

16 

l« 

10 

UJ 

Ifl 

10 


Tardf. 

321.3 

533.9 

887.5 

1216. 5 

1993.1 

2709.3 

3000.3 

3082. 5 

3161.1 

3281.4 


Deviation  from 
centerol  im- 

Di»per- 

Mean 

lateral 

devia- 

iion. 

Lateral 

ifl.spcr- 

sion. 

pact. 

Time  of 
flight. 

BlOIi  ID 

rauj^e. 

Longi- 
tudinal. 

Lateral. 

Yards. 

Tardf. 

Yards. 

Yards. 

Yards. 

Seconds. 

39 

3.2 

2 

12.7 

0.48 

4 

62 

4.7 

1 

19.28 

0.43 

6.5 

85 

13.8 

5 

20.7 

1.0 

7.25 

122 

16.9 

3 

21.1 

0.72 

8. 

328 

17.7 

.     9 

94.14 

L9 

10.5 

116 

1.8 

45 

25.7 

2.64 

16.5 

141 

33.4 

37 

43.56 

LO 

19 

165 

42.2 
44.3 
94.8 

10 
21 
12 

86.4 

62.14 

55 

2.56 
4.50 
4.0 

230 

273 

25.5 

Wind. 


Bireotion. 


F.andL.. 
F.  andL.. 

Loft 

R.  and  K . 
Right.... 

Rear 

Rear 

F.  andf  R  . 
F.  and  R . 
Rear 


RAPIDITY. 

The  test  for  rapidity  consisted  of  50  consecutive  rounds  fired  as  rap* 
illy  as  possible,  and  including  two  separate  groups  of  10  shots  euch, 
II  kriug  which  special  exertion  was  made. 

Tlio  firing  detacihmeut  consisted  of  a  noncommissioned  officer  and 
t  men,  and  as  it  was  necessary  to  seek  shelter  at  each  round,  and  the 
learest  shelter  was  at  a  distance  of  63  feet  from  the  gun,  the  exertion 
>f  rapid  firing  entailed  considerable  fatigue  on  the  men.  With  guns  in 
service  if  shelter  is  not  sought  the  rapidity  of  firing  might  be  materially 
iicreased.  The  60  rounds  were  fired  in  56  minutes  and  25  seconds, 
ncluding  a  delay  of  3  minutes  and  10  seconds  required  in  repairing 
[>latform. 

The  two  separate  groups  of  10  shots  were  fired  in  8  minutes  30  sec- 
>nds  and  6  minutes  50  seconds  respectively. 

ENDURANCE. 

After  round  222  the  stops  of  vent  shield  we¥e  replaced  by  longer  ones. 
At  round  224  the  upper  breechblock  handle  was  bent  by  the  over- 
turning of  the  mortar;  not  sufficiently,  however,  to  interfere  with  the 
proper  working  of  the  breechblock.  -Between  rounds  301  and  416  the 
vent  shield  was  firequently  bent  by  the  discharge,  and  at  the  latter 
round  it  was  broken.  A  new  and  stiffer  vent  shield  was  fitted  to  the 
piece  after  the  tour  hundred  and  forty-fifth  round.  This  shield  was  not 
bent  by  the  discharge,  but  broke  after  223  rounds.  Seventy-four  rounds 
were  fired  without  the  vent  shield. 

Other  parts  of  the  breech  mechanism  worked  satisfactorily  through- 
out the  tests.  When  the  j)iei!e  became  very  foul  diflSculty  was  some 
times  experienced  in  opening  and  closing  the  breech.  The  difficulty 
was  easily  removed  by  cleaning  and  oiling  the  block.  The  tip  of  the 
front  sight  was  slightly  injured  and  the  sight  partly  unscrewed  by  the 
numerous  overtuinings  of  the  piece  and  carriage. 

At  the  completion  of  the  tests  the  piece  had  sustained  no  injury  that 
interfered  materially  with  its  proper  working. 

Table  3  exhibits  the  results  of  star  gauging  since  the  alterations  of 
the  bore,  described  above,  were  made. 
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Table  3. 

CHAMBER. 


Inchea  from 
breecb. 

After 
roniui  90. 

A%r 
rouii€re94. 

Enlarge- 
ment. 

i 

Inches. 
3.809 
3.809 
3.809 

Inches, 
3.8U 
3.811 
3.812 

Inch, 
0.002 
0.002 
0.003 

LANDS. 


Indies  fVom 

After 

After 

Enlarge- 
ment. 

miiEzle. 

round  90. 

round  604. 

Incites. 

Inches. 

Inch. 

0.5 

3.607 

3.616 

0.000 

1.0 

3.607 

3.615 

0.008 

1.5 

8.607 

3.615 

0.008 

2.0 

8.6065 

3.615 

0.0085 

2.5 

3.606 

3.615 

0.009 

8.0 

3.606 

3.6145 

0.0085 

3.5 

3.606 

3.6145 

0.0085 

4.0 

3.606 

3.6145 

0.0085 

4.5 

3.606 

3.6145 

0.0085 

5.0 

3.606 

3.6145 

0.0085 

5.5 

3.606 

3.615 

0.009 

6.  a 

3.606 

8.6155 

0.0095 

0.5 

3.6065 

8.616 

0.0095 

7.0 

3.6065 

3.616 

0.0005 

7.5 

3.607 

3.6165 

0.0095 

8.0 

3.608 

3.617 

0.009 

8.5 

3.610 

3.618 

0.008 

9.0 

3.6115 

3.620 

o.ooa'i 

9.5 

3.6155 

8.623 

0.0075 

10.0 

3.618 

3.624 

0.006 

10f5 

3.6205 

3.627 

0.0065 

ll.O 

3.623 

3.6295 

0.0065 

11.5 

3.626 

3.6315 

0.0055 

12.0 

3.628 

3.6335 

0.0055 

12.5 

3.632 

3.636 

0.004 

13.0 

3.634 

8.6385 

0.0045 

13.5 

3.637 

3.«405 

0.0035 

14.0 

3.638 
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CONCLUSION. 

The  Board  is  of  opinion  that  this  piece  has  shown  satisfactory  endur- 
ance, 500  rounds  with  Ml  charges  having  been  fired  without  material 
diunage  beyond  the  breaking  of  the  vent  shield. 

OPINION. 

In  the  opinion  of  the  Board  the  3.6  inches  B.  L.  E.  mortar  (steel),  Ko. 
1,  has  been  ^^  subjected  to  the  proper  test,  including  such  rapid  firing  as 
a  like  gun  would  be  Ukely  to  be  subjected  to  in  actual  battle,  for  the 
determination  of  the  endurance  of  the  same; "  this  to  the  satisfaction  of 
the  Board,  and  in  the  opinion  of  the  Board  pieces  of  this  type  may 
safely  be  put  to  use  in  the  Grovemment  service. 

A  complete  record  of  the  firings  of  this  piece  is  forwarded  as  a  part 
of  this  rei>ort;  also  all  the  star-gauge  records. 

A.  MORDEOAI, 

Colonel,  Ord,  Deptj  u.  flL  Army. 
Geo.  W.  MoEee, 
Major,  Ordnance  Department. 
Chables  Shaler, 
Captain,  Ordnance  Department. 
Wm.  W.  Gibson, 
First  Lteut.y  Ordncmce  Department. 

Ormond  M.  Lissak, 
First  Lieut.y  Ordnance  Department. 
(1733-'91.) 
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Duto. 


1890. 


Record  of  firing  with  3.6-inch  B.  L,  field  mortar  ($icrJ)f  Ao 


Jan.   29  '  P.  M 


Powder. 


Projectfle. 


38 


Kiiid.    ,  Weiprlit.  i    Kiml. 


40 


41 


42 


.2 


t1 


B 

5 


(1< 


-»; 


i6<.  Or. 

1      0' 


1       0 


1       0 


■*» 
o 

I  ^ 
B 
I 

c 

A. 


0 


0 


Weight. 


-lofHhot    ^•^ 
in  bore.     •"*°- 

I 


Rron 


IJ>9.  OZ. 

;  IH    10 


0  Rami. 

GltMKl. 


Inehe*.    °       * 

itt.18    ao  00 


20      0 

Is  To 

1      0  Rand. 
6  lead. 


1«.18     ao    00 


I  20      0 

J  18    10 
i    1      ORand. 
Oloail. 


10. 18  '  20    00 


20      0 


18     10  I 

1      Oaand.  '. 

Ulead.    > 


16.18 


20    00 


20      0 

18    10 
1      0  Rand. 
Olead. 


10.18     20    W 


I 


20 


TARGET. 


Xo.  of  roiiud. 


Range. 


Deviation. 
Left. 


Right. 


TardM.      FeH. 
2.427  ' 


Feet. 
13 


38 

39 1  2,:<48    1  20 

40 2,451  6.166 

41 1  2.388  4.116 

42 1  2.380    4.416 


( rreateRt  range yards. .    1  »*•. 

Least  range ', -do...    2.  *• 

I  Dispersion  in  range do... 

I  Greatest  de\iation  to  left feet.-  '^> 

[  (ireatest  deviation  to  riglit do. .    6. :«» 

■  ■ 

Lateral  dispersion do..  26  \h 
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JVaiervUet  Arsenal,  at  Sandy  Jlooky  X.  «/.,  January^S9, 1890. 
to  d<itt'nniiic  rauf^.] 


.    Wind. 
Htrvngth 
I    a  ltd  di- 
I  nu'tion. 


u 
ss 
o 

MM 

0 

ei 

s 
s 

♦J" 


Special  remarkH  about  each  fire.  hucIi  as  effect 
OD  piece,  autiun  of  broech  mochanifim,  coii> 
Bumption  of  powder,  sonnd  of  projectile  in 
flight,  scntttring  of  fyagnieuta,  etc.,  and 
metrological  data. 


Mortar  monnt«Hl  on  new  exi>erimental  car- 
riage made  at  Watervliet  Arsenal.  Elec- 
tric primera,  model  1883. 


to  a 


Elevating  crank   removed  after  thirty 

eighth  round. 
Fired  fh>m.  platform  18  inches  high. 

coil  restrained  by  a  rope  attached 

post  iu  flront  of  platform. 
Axle  of  elevating  gear  reversetl ;  crank  end 

on  right  side  of  carriage. 
Fired  down  the' beach. 
Quadrant  applied  to  fkce  of  piece  in  giving 

elevation. 
Sighted  on  left  edge  of  old  1-mile  target. 


Clamp  nut  found  undamped  after  firing.   £le- 
vauon  alter  firing,  d3P. 


Clam 
va 


ipnutfound  undamped  after  firing, 
tion  after  firing,  38°  40'. 


Ele- 


Clamp  nut  found  undamped  after  firing.  £le» 
vauon  after  firing,  40^  65'.  Right  maneu« 
verlng  bolt  bent. 


Kight  maneuvering  bolt  still  farther  bent 
bv  carriage  running  u]^  on  left  side  rails  of 
platform  m  recoil ;  carnage  tipping  on  right 
side,  maneuvering  bolt  striking  iilatform. 
Elevation  after  firing,  40o  55'.  Clamp  nut 
Undamped  slightly. 

Carriage  ran  upon  left  side ;  right  maneuver* 
ing  M)lt  struck  platform.  Elevation  after 
firing,  260  30'. 


Firing  conducted  by  the  proof  officer. 


TARGET. 


^^yJ^^' 


Lateral  devia-         ^ITI" .r 
;  tlon  from  pUne  .^^^^/.^^ 
«r  ^«w!l««!r      impact,  lon- 
of  reference.    .  giY„,,i'„«,^ 


iiv. 
40. 

41. 

4\i. 


Right.  I    Left 


Tardt.     Feet.  ,    Feet.    ,  Tdt. 

2,427  I '  13  I  28.2 

2,34«  I '  20  I 

2.451  i    G.  lfl«    52.2 

2,3H«  I    4.116 

2,380  ' ;     4.416    


11,994  ,  IO.21CJ  I  37.416 


80.4 


I'd*. 

56.8" 


10.8 

18.8 


80.4 


Fxom  center  of 
impact,  lateral. 


T,.  n   I    X   «.    I  Mean  range yards..  2,398.8 

Right.      Left.  I  Mean   Uteral  deviation  from 

— ' '      lUane  of  reference feet..    5.4268 

Mean    longitudinal   deviation 

IVom  cen  ter  of  impact . .  yds . .      32. 16 
Mean  lateral   deviation  from 

center  of  impact feet . .    8. 8.^') 

r=2.9528yardH. 


Feet. 


,  Feet. 
;  7.5732 
14. 5732 


11.5928  j 
9.542K  ! 
1.0108  * 


t 


22.1464   22.1464  . 


11,994  f  5  ^2,398.8 


/37 


416— 10.282 ^27.134  \ 


-fr  5=5.4208 


J 


160.8-1-5=^32.10 


44.29284-5=8.8585 


i 
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Becord  of  firing  with  S.B-inch  B,  L,  field  mortar  (steel),  Ko,  1,  Waterrli^' 

[Otdectofflrins,  to< 


Bate. 


1890. 


Jan.   30     P.M 


Ffb      3     P.  M. 


No. 

of 

fire. 


43 


44 


45 


46 


47 


48 


JPowder. 


Kind.      Weight. 


8 


"a 
I 


a 


6 

Hi 

0 

O 

Pk 

d 


40  ; 


50 


Pa 
o 


M 


• 


0    15 


0    15 


0    15 


0    15 


0    15 


0    15 


Projectile. 


Kind. 


0     15  I 


0    15 


I 

O 


3 
g 


I 


Weight. 


Lbt.  Oz. 

19     3 

13  sand. 


20      0 


18    15 
1     1  Rand. 


20     0 


18    13 
1     3  sand. 


20      0 


18    11 
1     5  sand. 


20      0 


01 

o 
h) 


1 

a 
B 

i 

M 

s 


CO 


18    11 
1      5  sand. 


20      0 


18 

1 

9 

Ossnd 
7  lead. 

20 

0 

18 
1 

9 

0  sand 

7  lead. 

20 

0 

18 

1 

0 

0»aud 

7lMid. 

20      II 


Travel 
of shot 
inl>ore. 


TneKet. 
16.18 

10.18 


16.18 


16.18 


16.18 


16.18 


16.18 


16.18 


Eleva- 
tion. 


3         / 

0    55 
0    55 


Instrs- 
■leaul 

veloctty 

35rr«i 

from 

mnulc 


€       623; 

\     fir-* 


Lost 


0    &5 


0    55 


0    55 


Le«t 


Lf08t... 

r       €Si 

.1       ^' 


0    5.") 


i(  Umt.) 


»5;5 


)     «2'.\ 


0     55 


1    M 


Lost 


i  si! 
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^rsenalf  at  Sandy  Hooky  N,  J,,  fmm  January  SO  to  February  5,  tSOO. 
velocitiea  and  presBurea.] 


Pri'Hflnro  per 

Aquarc  inch 

of  iMtre. 


BecoSL 


Poundt. 

I 

;   No.  4,  10,700 


No.  4,  15,760 


FeeL 


Xo.  A,  16,670 


No.  4, 10,820 


No.  4,  10,700 


TTind, 
strength 
and  di- 
rection. 


No.  4, 17,100 


No.  4.  16.000  I 


No.  4.  16.250 


Mortar  monnted  on  new  experi- 
mental carriage  made  at  Wnter- 
TlietArtenal.  Copper  cylinders 
of  9,000  ponnda  initial  comprcB- 
sion  and  tables  of  1687.  Electric 
primers,  model  1883. 


Elevating  crank  romored  after 
firing. 

Wooden  bolster  placed  between 
cheeks  of  carriage  under 
breech. 

Pressure  ping  in  bottom  of  car- 
tridge bag  on  right  side. 

Fired  from  platform  18  inches 
high. 

Kecoil  restrained  bv  a  rope  at 
tached   to   post  in  front  of 

Slat  form, 
ed  tosea. 
>  In  recoiling,  the  carriage  tends 
to  rotate  to  rear  and  rises  from 
the  platform.  The  action  of 
the  restraining  rope  is  to 
cause  the  carriage  to  jimip 
from  platform  and  in  coming 
down  to  strike  on  the  rear 
end  and  then  move  forward. 
On  account  of  low  velocity  of 
projectile  and  ductility  of 
wire,  much  duBculty  found  in 
obtaining  record  of  velocity. 
Targets  of  different  constrnc- 
iion  are  being  prepared. 


Firing  ^ronducted  by  the  proof 
officer. 

Mortar  mounted  on  new  experi- 
mental carriage  made  at  Water- 
vliet  Arsenal.  Electric  prim- 
ers, model  1883.  Copper  cylin- 
ders of  9,000  pounds  initial  com- 
pression and  tables  of  1887. 

Crank  handle  omitted  during; 
firing.  Wooden  bolster  placed 
between  cheeks  of  carriage 
under  breech. 

Preifsure  plug  in  bottom  of  car- 
tridge bag  on  right  side. 

Fired  into  field  butt,  section  1 . 

Brass  wire  B.  T.  No.  27  tried  on 
velocity  frames  in  rounds  48 
and  49. 

'  In  round  50  No.  20  wire  was  < 
closely   strung  on  velocity 
frames  without  using  insula- 
tors. 

Fired  from  platform  18  inches 
high.  Kecoil  restrained  by  a 
rope  attached  to  ai>ost  in  front 
of  platform. 

Elevating  crank  omitted  dur- 
ing firing. 


Firing  conducted 
W.  Gibson,  O. 
proof  officer. 


bv  Lieut.  W. 
1^.,  assistant 


Special  remarks  about  each  fire, 
such  as  effect  on  piece,  action 
of  breech  mechanism,  con- 
sumption of  powder,  sound  of 
projectile  in  flight,  scattering 
of  nragmonts,  etc.,  and  metro- 
loglcaldata. 


Elevation  after  firing,  1®  40*. 
Clamp  nut  found  clamped  after 
firing.    . 


Becoiled  to  end  of  rope  and  coun- 
ter reooile<l  15  inches.  Eleva- 
tion after  firing,  1©  65'.  First 
set  of  velocity  wires  on  sec- 
ond target  not  cut.  Clamp  nut 
found  undamped  after  firing. 

Recoiled  to  end  of  rope  and 
counter  recoiled  about  15 
inches.  Clamp  nut  found  un- 
damped after  firing.  After 
firing,  the  mortar  was  found 
depressed  20*.  Mortar  fired 
before  instruments  were  ready. 

Kecoilcd  to  end  of  rope  and 
counter  recoiled  about  15 
inches.  Elevation  after  firing, 
10'.  Clainp  nut  found  un- 
clamjied  after  firing. 

Mortar  recoiled  full  length  of  rope 
and  jumped  offpUtform  and  fell 
sideways  on  sand.  Kight  rail 
of  bed  of  carriage  bresJung 
throuch  notch  for  rear  bolt  that 
aHA^m  Dies  top  carriage  to  bed. 
The  shoe  on  this  rait  has  been 
bending  during  several  previ- 
ous firings  and  uie  wood  giving, 
but  at  lastround(forty-Heveutli) 
break  became  moVe  pronounced. 


Mortar  recoiled  full  length  of 
rope  and  fell  over  on  right  side 
of  platform .  Clamp  nut  found 
undHin]ied  after  nring,  Ve- 
locity wires  of  first  target  not 
cut. 

I^Iortar  recoiled  ftiU  length  of 
rupe  and  fell  over  on  right  side 
on  platfonn.  First  set  of  ve- 
locity wires  on  first  target  not 
cut.  Clamp  nut  found  un- 
clami>ed  alter  firing.  Second 
set  of  velocity  wires  in  second 
target  not  cut. 

Mortarreooiled  full  lengthof  rope 
and  jumped  offplatforro,  falling 
on  rh;ht  side  on  sand.  Clamp 
nut  found  undamped  after  fir- 
ing. The  break  in  riffht  rail  of 
bed  of  carriage  at  notch  for  rear 
bolt  t  hat  assembles  top  carriage 
U)  bed,  and  the  binding  of  shoe 
on  this  rail  is  still  developing. 
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Date. 


1800. 


Feb.     4 


No. 

of 

lire. 


51 


'    52 


53 


54 


55 


56 


Bccord  of  firing  with  S.6'inck  B,  L.fiMm&riar  (flerf).  >• 

(Ol^jcctoT 


tocvk' 


Powder. 


Kind. 


1      r. 


n 


a 

o 


(3 


•A 


>* 


P 


o 
d 


Projectile. 


Weight. 


X6«.  Oz. 


Kind.  Weight. 

I 


Trmvel 
of  shot 
in  bore. 


0  .1 


0 


0 


0 : 


01 

i 

p. 

e 


t3 
C 

.a 


•3 

1.* 


Iw 


tkrn. 


Bull 


X&f  .  Oz.  I  huika. 

18    12  16.18 

1      4  sand.  ' 


20 


18 
1 


I 


45    00 


f*< 


16.18    45 
•and. 
lead. 


00 


20 

1 

0 

il8 

10 

i      1 

0 

1 

6 

20 

0 

18 

10 

1 

0 

6 

20 

0 

18 

10 

I 

0 

6 

20 

0 

is" 

"lO 

1 

0 

1 

1 

6 

20 


18    10 
'    I      0 


6 


■and. 
lead. 


sand, 
lead. 


annd. 
Itad.  ' 


sand, 
lead. 


aand. 
lead 


16.18 


16.18 


16.18 


20      0 


16.18 


16.18 


45    00 


45   00 


45   CO 


45    00 


45    00 
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fFatervliet  Araenal,  at  Sandy  Hook,  N.  J,,  February  4, 1890, 
at  maximnm  range.] 


PreBsareper 

square  inch 

of  bore. 


Potttidf. 


Becoil. 


Fe€t. 


Wind, 
•treneth 
and  di- 
rection. 


o 

9 
t 


1 

M 

•c 
a 

o 

.9 


Hortar  mounted  on  new  experi* 
mental  oarriaeemadeat  Water- 
Yliet  ArsenaL  Electric  prim- 
ers, model  1883. 


Fired  from  platform  18  inches 

high.    Becoil  restrained  bv  a 

rope  12  feet  long  attached  toa 

post  in  front  ofplatform. 

Elevating  crankomitted  during 

firing. 
Mortar  sighted  at  range  stake 
.     to  left  of  sand  butt.  . 

'  Tliree  shots,  numbers  unknown 

Deviation 
Kange,  yds.  right,  yds. 

3,' 431  158 

3.456  194 

One  shot  lost;  number  of  it  un 
known. 


Firing  C9nducted  by  the  proof 
officer. 


Special  remarks  about  each  fire, 
such  as  effect  on  piece^  action  of 
breech  mechanism,  consump- 
tion of  powder,  sound  of  pro- 
jectile in  flight,  scattering  of 
firasmants,  otc,  and  metrolog- 
icafdata. 


Sighting  shot.  Mortar  recoiled 
lull  length  of  rope.  Elevation 
after  firing,  47o  20'. 


Sighting  shot.  Mortar  recoiled 
fuU  length  of  rope.  Elevation 
after  firing,  48o.  Clamp  not 
found  elami»ed  after  firing. 
Breechblock  closed  and  openol 
with  difficulty. 

Mortar  recoiled  full  length  of 
rope, rebounded  and  Jumped  up 
onside  rail  ofplatform.  Breech* 
block  openect  with  diffioulty. 
Bange,  3,323  yards.  Deviation 
right,  162  yards. 

Mortar  recoiled  full  length  of 
rope.  Breechblock  opeuM  with 
difficulty.  Bange,  3,446  yards. 
Deviation,  158  yards  right. 


Mortar  recoiled  fnU  length  of 
rope.  Breechblookopen^with 
slight  difficulty. 


Mortar  recoiled  full  leneth  of 
rope.  Breechblock  opened  with 
slight  difHculty.  Bange,  3,418 
yi^ds.  Deviation  right,  yards 
162. 

Mortar  i^coiled  full  length  of 
rope. 
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Bate. 


1890. 


Feb.     7  i  A.M. 


^  Record  of  firing  with  3,6'inch  B.  L.  field  mortar  (sittJ),  -V? 

[Object  of  firing,  tw  c  j 


No. 

of 

fire. 


58 


59 


60 


61 


62 


63 


64 


Powder. 


Projectile. 


Kind. 


C4 

i 

a 

es 
O 


m 

CM 


00 

a 
& 

6 

M 

a 
e 

P4 

a 
P 


Weight. 


Lb9.  Oz. 

0    13 


0    15 


0    15 


0    15 


0      1 


1      0 


0      1 


Kind. 


f 


■♦J 

o 

Hi 


a 

s 

o 


«3 


Weight. 


Lb9.  Oz. 

19     2 

14  sand. 


20      0 


Trarel 
of  shot 
in  bore. 


Inches. 
16.18 


lion,  t  3»  >- 


I 


0 


.%o  .^ 


19      0 
1      0  sand. 


20      0 


18      9 
*1      0  sand. 
7  lead. 


20      0 


18      9 
1      0  sand. 
7  lead. 


20      0 


18    12 
1     4  sand. 


20      0 


f 


16.18       0    50 


16.18 


.! 


»  » 


A 


0    50 


iai8 


0    50 


16.18  ,    0    50 


19      5 

11  sand. 


IG.  18      0 


<14 

f 


I 


6i, 


50    <     rj/ 


20      0 


19      5 

11  sand. 


20     0 


16.18 


-,1 


!    M-V 
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JVatervUet  ArBenalf  at  Sandy  Hook,  K,  J.,  February  7,  1890, 
velocities  and  pressares.] 


Preiiftare  per 
(4(]nnre  inch 
I      of  bore. 


PoundM. 
No.  4, 10,820 

No.  4, 15, 000 

No.  4, 15,  goo 

i 

i  No.  4. 15. 910 


Recoil. 


Feet. 


Wind, 
Htrenffth 
and  di- 
rection. 


Mortar  mounted  on  new  experi- 
mental casriage  made  at  Water- 
vliet  AmenaT.  Copper  cylin- 
ders of  9,000  pounds  mitial  com- 
pression and  tables  of  1887. 
Electric  primers,  model  1883. 


Fired  ftom  platform'  18  inches 
high.  Becoil  restrained  b^'  a 
rope  attached  to  a  poet  in 
front  of  platform. 

Elerating  crank  omitted  dur- 
ing firing. 

WoMen  bolster  placed  bet woen 
cheeks  of  carriage  under 
breech. 

Fired  into  field  butt,  section  1. 

Pressiu-e  plug  in  bottom  of  car- 
tridge bag,  on  right  side. 


Firing  conducted  by  Lient.W. 
W.    Gibson,  O.    D.,  assistant 
proof  officer. 


Special  remarks  about  each  fire, 
such*  as  effect  on  piece,  action 
of  breech  mechanism,  oon- 
sumption  of  powder,  sound  of 
projectile  in  flight,  scattering 
of  nraftments,  etc.,  and  metro- 
logical  data. 


Mortar  recoiled  ftill  lengUi  of 
rope. 


Mortar  recoiled  full  length  of 
rope. 


Mortar  recoiled  full  length  of 
rope. 


Mortar  recoiled  full  length  of 
rope.  Kope  restraining  recoil 
broke. 


Mortar  recoiled  ftiU  length  of 
rope. 


Mortar  recoiled  ftill  length  of 
rope,  and  Jumped  off  pisiform, 
'  ig  on  right  aide  on  sand. 


Bone  restraining  recoil  broke. 
Mortar  Jumped  off  platform, 
falling  on  sand.  The  break  in 
right  rail  of  bed  of  oaniage  at 
notch  for  rear  bolt  that  assem- 
bles top  carriage  to  bed  and 
the  bending  of  snoe  on  this  rail 
continues  to  develop. 
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Record  of  firing  wiih  S,6'inch  B.  L,Jleld  mortar  (steel).  So. 

f  Object  of  tiring,  atvurv' 


Date. 


1800. 


Fob.  10 


A.M. 


No. 

of 

firo. 


65 


60 


67 


GS 


60 


70 


Powder. 


,Kind. 


a 
o 

I 

u 

O 


00 


a 
o 


Weight. 


Z&A.  Oz. 


Projectile. 


Kind. 


0 


5 


« 
£ 


Weight. 


j 
Injtr 

I    f   1^    Klcva-   Tfl..  ^ 

fpOlDBIiL! 
tlr 


in  bore. 


Lbs.  Oz, 
10      1 

15  sand. 


20     0 


19      1 

15  sand. 


20 


19      1 

15  sand. 


20     0 

19  ~1 

15  sand. 


20     U 


Inehet. 
16.18 


( 


O  ' 

45    00 


I 


16.18     45    00 


16. 18  '  45    00 

I 
I 


16. 18  !  45    00 


19      1  16.18     45    00 

15  sand. 


'20     0 


19      1  ;    16.18     45    00 

15  sand.  ' 


20      0 


Fttt 


TARGET. 


No.  of  round. 


€0 
67 
68 
69 
70 


Deviation 

Bange. 

Right. 

Left. 

Yards. 

Tards. 

Yards. 

3,438 

17 

3,435 

a 

3,455 

16 

3,483 

50 

3,417 

33 

I"' 

Greatest  range « '\ 

Least  range *♦ 

Dispersion  in  range * 

Greatest  deviation  to  ri^ht 

Greatest  deviation  to  leit *^ 

Lateral  dispersion '^ 


Twenty  rounds  have  been  fired  at  Watervliet  Arsenal.    Chaj-go,  1  pound  powder  and  ao-poond  f 
jectile. 

Since  roond  70  mortar  and  carriage  sent  to  Watervliet  Arsenal  and  the  foUowing  changes  tm^ 

ifortar.— Bore  at  shot  seat  made  conical  from  3.64  inches  to  3.6  Inches  for  aMngth  oi  6.7  la^** 
Catch  and  stnd  for  locking  breechblock  omitted.  Locking  stud  placed  on  left  side  of  fcroechblMk  «^' 
catch  actuating  a  vent  shield.    Stud  placed  on  breech  of  gun  to  actuate  looking  stud  of  csaritc  rio;- 

OarrteMe.^Clamp  wheel  and  clamp  omitted  from  elevating  apiMuratns.  Aue  reversed  in  iti  !»*' 
ings,  ana  new  clamp  nut  placed  on  right  side  of  carriage.  New  wooden  bed  made  uniform  is  m«^^ 
throughout.    The  two  maneuvering  m>lts  replaced  by  iron  loops. 

Mortar  star  gauged  before  round  01,  August  12, 1890,  by  Lieut.  0.  M.  Lissak,  0.  JX, 


REPOET   OP   XJIE    CHIEF   OF   ORDNANCE. 
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JVaietrUei  Arsmal,  at  Sandy  Hook,  N.  J.,  February  10,  1800, 
at  maximam  mnge.] 


PresMUw  per  !  ^trtu?fith 

of  bom  !  ^tj^„^ 


Poundt. 


Fett. 


6 

7 



6 

6 

6 

o 

i 

•«« 

a 

00 

2 


8 


Hortar  moanted  on  new  experi- 
mental carriage  made  at  Wator- 
vlietAraenal.  ISIectrio  primers^ 
model  1883. 


Fired  from  platform  18  inches 
higii.  Kecoil  restrained  by 
a  rope  10  feet  loner  attached 
to  a  post  in  front  or  platform. 

EleTatinc  crank  omitted  dur- 
ing firing. 

Fired  down  the  beach. 


Special  remarks  about  each  fire, 
Huoh  as  efiect  on  piece,  action 
of  breech  mechanism,  con- 
sumption of  powder,  sound  of 
projectile  in  flight,  scattering 
of  fragments,  etc.,  and  metro- 
loodcaldata. 


Firing  conducted  by  Lieut.  W. 
W.  Gibson,  O.  D.,  assistant 
proof  otlicer. 


Sighting  shot.  Elevation  after 
flrine.SSoiO'.  Mortar  recoile«l 
fall  length  of  rope.  Clamp 
uat  remained  clamped. 

Clamp  nut  remained  clamped. 
Islleyation  after  firing,  W>  15'. 


Clamp  nut  found  onclamped 
after  firing.  Elevation  after 
tiring,  65o. 


Claiup  nut  found  undamped 
after  firing.  Elevation  after 
firing,  65®. 


Elevation    after    firing,   40o. 
Cla^ipnnt  remained  clamped. 


Elevation  after  firing,  63o  20'. 
Clamp  nut  found  undamped 
after  firing.  Platform  was 
found  to  have  moved  about  0 
inches  directly  to  the  roar,  2 
middle  ties  under  platform 
having  become  loosened  from 
platform  and  rotated. 


TARGET. 


No.  of 
round. 


CO 

67 
68 
HO 

70 


Yard*. 
3,438 
3,4^5 
3,466 
3,483 
3,417 


Lateral  de- 
viation from 
plane  of 
reference. 


Eight 


TdM. 
17 


50 
33 


17,228  ,    100 


Left. 


Yda. 


From  center  of 
impact,  longitu- 
dinal. 


Tardi. 


Yards. 

7.6 

10.6 


From  center  of 
impact,  lateral. 


Right. 


9.4 
37.4 


28.0 


Yardt. 
5 


38 
21 


Left. 


Yards. 


36 
28 


40 


46.8 


46.8  < 


64  i 

I 


64 


Yards. 

Mean  range 3,445.6 

Mean    lateral  deviation  from 

plane  of  reference,  right 12 

Mean    longitudinal    deviation 

from  center  of  impact 18.72 

Mean  lat  oral  deviation  from  cen- 

terofimpact 25.6 


17,2284-5=3,445.6.           100-40==60  :-5=12.  93.6-i-5=il8.72.  128-»-5=25.0. 

WAB  91— VOL  UI iO 
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Eeoord  of  firing  with  S,6-inch  B^L,  field  mortar  {steel),  A'o.  /,  Wttfr*- 

[Ol^t  of  firmg,  to  UM  «r. 


Bate. 


1890. 


Aug.  13 


P.M 


Aug.  25     P.  If 


Ifo. 

of 

fire. 


91 


Powder. 


Kind.       Weight. 


92 


93 


94  ! 


95 


96 


07 


98 


90 


100 


101 


102 


S 

o 

O 

1 

a 
S 

o 


3 

b- 


a 


\4 


c 
o 

Q 


Lbs.  Oz 

1      0 


Projectile. 


Kind. 


1      0 


1     0 


1     0 


1     0 


1      0) 


1      0 


1      0 


1      0 


0    11 


0    11 


0    11 


Weight. 


a 
« 

S 

c 

t 

I 

s 

ja 


J 
:» 


X6f .  Oz. 
19      3 

U   Mod.' 


Travel 
of  shot 
in  bore. 


;  hat". 
tioa-H  -<^ 


Inehei. 
10.10291 


0       t 
0    46 


I 


20      0 


19  1 
IS  eand. 

I  20^  _0 

J^i9  r 
. 2?.  •Mid- 

20  0 


19      4 


Fitt 
I     flC, 

i     1-. 


16.1025  I    0 


I 

i«.ie25i  0 


45  r     «C 

"1 


ie.1625  t    0    45 


12  sand. 


20      0 

19'    4 

12 

20      0 

# 

18. 1025  ,    0   45 


■1 


tr. 

IT) 


r.  19    3 

I  ,         13   Hand. 


ie.1625      0    45 


20      0 


19      4  '10- 1025  •    0 

12   sand.' 


45 


20      0 


19      3  .  18.1625 

13  eand.i 


0    45 


20      0 

19~"i 

12   MUid. 


20      0 

'  i9~  H 
14|  aand. 


18. 1825  !    0    45 


18.1825 


0    45 


20      0 

"19"     U 
14{  «and. 

20  Jo 

19  0'  t 
2     0  aand. 

20  0 


18. 1825  .    0    45 


18.1825      0   45 
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Arsenal,  at  Sandy  Rook,  N,  J.,  from  Aufmt  IS  to  Auffust  S5,  1S90, 


aUJUty  of  powder  for  morUr.] 


Pretwure  per 

Aqimre  Inch 

of  bore. 


Pounds, 
^"o.4,  18,M0 


I 


Ko.4.  18,200 


Recoil. 


Ft.  In. 
11     8 


10      0 


Xo.  4, 18,4«0  I  11      0 

i 

I 

No.  4,  18,600  '    «      r. 


No.  4,  18,760 


I 


5 


No.   4,  lean 
than  18,000. 


I  No.   4,  leAS 
I   than  18,000 


No.  4, 17,000 


No.  4, 17,100 


No.  4,  10,060 


No.  4, 10,835 


No.  4,  10,600 


13 


10      0 


6 


9 


Mortar  mounted  on  experimental  car- 
riage made  at  Waterrllet  Arsenal. 
Cannon  IMotion  primers  (expeil- 
mental),  modifled  priminz,  Hsroh, 
1890. 


Fired  from  wooden  platform  of  44nch 
plank  14  feet  long.  Recoil  re- 
strained by  rope  attached  to  round 
post  10  feet  m  front  of  platform 
and  to  chain  throagh  fh>nt  loops 
of  carriage.  Kope  allows  recoil  of 
11  feet. 

Fired  down  the  beach. 

Pressure  pins  in  bottom  of  cartridge 
bag,  on  right  side. 

CoppercyUndersoflSiOOOpoundsini- 
ttal  compression  and  tables  of  1887 
used  in  rounds  92  to  95,  inclusive. 


Pressures  and  velocities  taken  by 
Lieut.  O.  M.  Lissak,  O.B.  Firing 
conducted  by  Lieut.  O.  M.  Lissak, 
O.  D.,  assistant  proof  officer. 

Mortar  mounted  on  new  exMrimental 
carriage  made  at  Watervliet  wlrse- 
nal.  Cannon  friction  primers  (ex- 
perimental),with  modified  priming, 
March,  1890. 


11 


U 


Fired  from  wooden  platform  of  4-inch 
plank  14  feet  long. 

Recoil  restrained  %5-inoh  rope  fas- 
tened to  round  post  10  feet  in  fi*ont 
of  platform  and  attached  to  bight 
of  rope  spliced  through  loops  of 
carriage. 

Chain  used  through  loops  of  carriage 
in  previous  firing  has  been  replaced , 
by  5-inch  rope  attached  by  eye 
splices  through  looiw. 

Rope  parceled  over  spUces. 

Ftred  into  field  butt,  section  1. 

Copper  cylinders  of  9,000  pounds  ini- 
ual  compression  and  taoles  of  1887 
used  in  rounds  98-102,  Inclusive. 

Velocities  taken,  but  theresults  were 
incorrect,  due  to  improper  working 
of  chronometer  of  instruments. 


'Pressure  and  velocities    taken    by' 
Lieut  W.  W.  Gibson,  O.  D.    Firing 
conducted  by  Lieut.  O.  M.  Lissak, 
O.D.,  assistant  proof  officer. 


Special  remarks  about  each  flro.  hucIi 
as  effeei  on  piece,  action  of  bro<n-li 
meohanlsm,  consumption  of  powihT, 
sound  of  projectile  in  flight,  scattf-r- 
ing  of  fragments,  etc.,  and  mctrolo, 
led  data. 


Rope  di-awn  taut  frt>m  carriaj^e  and 
inven  c^e  round  turn  alwiit  i>ortt. 
Chain  through  loops  of  carriii;:e 
broken.  Clamp  of  elevatin;;  Hppa- 
ratus  loosened  by  diaclmr^t^  and 
muzzle  of  mortar  pointed  upward. 
Copper  cylinder  oJr  9,000  pounds  ini- 
tial compression  and  tables  of  1887. 

Two  turns  of  rope  taken  about  pattt. 
Chain  attached  to  carriage  broken. 

Two  turns  of  rope  taken  about  iiost. 


All  slack  in  rope  taken  up  by  itiinding 
around  post.  ChiUn  attached  to  <'ar< 
riAge  broken .    First  primer  failed . 

All  slack  in  rope  taken  up  by  winding 
around  post.  Mortar  tipped  ov«r  on 
right  siae.    Xlrst  primer  failed. 


Rope  allows  recoil  of  13  feet.  Two 
turns  of  rope  taken  about  post.  Mor- 
tar reooilea  off  platform.  Elevation 
changed  after  fire;  amount  not  noted. 
First  primer  failed.  Copper  cylin- 
ders 0118,000  pound  initial  compres- 
sion and  tables  of  1887. 

Rope  shortened  to  allow  recoil  of 
11  feet.  First  primer  failed.  Three 
turns  of  rope  taken  about  post.  Ele- 
vation changed  lUter  fire ;  amount  not 
noted.    Copper  cylinders  of  18,000 

Sounds    initial     compression    and. 
bles  of  1887. 
Three  turns  of  rope  taken  about  post. 


Three  turns  of  rope  taken  about  post. 
Elevation  changed  after  fire ;  amount 
not  noted. 

Three  turns  of  rope  taken  about  i>o8t. 
Elevation  after  fire,  50  degrees. 


Three  turns  of  rope  taken  about  post. 
Elevation  after  fire,  50  degrees. 


Three  turns  of  rope  taken  about  post. 
Elevation  after  nre,  50  degrees. 
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Becard  of  firing  with  3.6-inch  B,  i.  field  tMrtar  (9teel),  Xo.  /, 

[Object  of  firing,  to  detenalne  mit 


,    No. 
'     of 
fire. 

Powder. 

Projectae. 

Travel 
of  shot 
in  bore. 

Eleva- 
tion. 

1 
Inatm 

BMOtal 

Date. 

Kind. 

Weight. 

Kind. 

Weight 

velocity 

frommoz 

ale. 

1690. 

A.M 

V 

1Q3 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

• 

i 
1 
1 

• 
• 

w 

• 
- 

Lbi.  Oz, 
1      0 

1      0 

! 

1 

I      0  1 

0  11 ; 

0    11 
0    11 
0      8 
0      8 

0      8 
0      5 
0      5 

;      0     5 

'                   1 
1                   1 
t        0      5 

j 

0      5 

• 
t 

• 

•a 

>* 

§ 
s 
•c 

OS 

Lbs.Oz. 
19      5 

11  sand. 

Inehe*. 
16.1625 

16.1625 

.16.1625 

16.1623 

o       * 

0    45 

1 
\ 

i  20      0 

1 
1 

19      2 

14  sand. 

0    45 
0    45 
0    50 
0    fiO 
0    50 
0    50 
0    50 
0    50 

«37 

■k 

20      0 

1 

19      3 

13  sand. 

640 

20      0 

19      4 

12  sand. 

497  4 

t  20     0 

1 

i 

!  19     4 

12  sand. 

16.1625 

I 

10.1625 
16. 1625 

S02 

1  20      0 

!  10      3 

)         13  9and. 

I  20      0 

4M 

19      3 
1         13  sand. 

407 

Aug.  26 

'  20      0 

19      5 

11  sand. 

16.1625 

• 

16. 1625 
16.1625 
10.1625 

407 

1 

'  20      0 

19      6 

10  sand. 

r 

411  , 
50 
25+V 

20      0 

^  2  ' 

19      1 

15  sand. 

1    00  t  Lost... 

t 
1 

20      0 

1    00 

1 

m                                    • 
1 
1 

19      7 

9  sand. 

9oo; 

t 

20     0 

• 

1          1 

1 

19      1 

15  sand. 

16. 1G25 
16.1625 
16.1625 

1    00     Lost... 

20      0 

1    00 
1    00 

19      4 

12  sand. 

318  i 

20      0 

. 

18    14 
1     2  sand. 

Lost 

i  20     0 
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iV'atertHei  Arsenal,  at  Sandy  ffook,  K,  J.,  August  !^6,  1890, 


abiUt3"  of  powder  for  mortar.] 


I  Prensnreper 
I  square  inch 
of  bore. 


Pounds, 
No.  4,  16.940 


No.  4, 17,000 


No.  4,  1«.020 


Becoil. 


Ft.  /n. 
2    0 


11    0 


U    0 


No.  4.  W,230  ,      6    0 


No.  4.  ».815  '      6    0 


HoAar  mounted  on  experimental  car- 
riage made  at  Waterrliet  Arsenal. 
Caxiuon  friction  primers  (ex]>eri* 
mental),  with  modified  priming, 
2i^h,1890. 


No.  4, 10,170 


No.  4,  6,825 


7    0  : 


4    0 


No.  4,  7,150  '      4    0 


No.  4.  6,435 


No.  4,  4,300 


4    0 


Fired  ttma  wooden  platform  of  4- 
inch  plank  14  feet  long.  Becoil 
restrainad  by  5-inoh  rope  fastened 
to  round  post  10  feet  in  front  of 
platform,  and  attached  to  bight  of 
rope  spliced  through  loops  of  car^ 
riaee. 

Firea  into  field  butt^  section  1. 
'Copper  cylinders  of  9,000  pounds' 
initial  compression  and  tables  of 
1887  used  in  rounds  103  to  108,  in- 
dusive. 

Uncompressed  copper  cylinders  and 
tables  of  1890  used  in  rounds  109  to 
115,incluBive. 

One  chronograph  (No.  101)  used. 


1    9 


No.  4,  3,725  ;      0    9 


No.  4,  4,35!)         0    9 


No.  4,  4,450 


No.  4,  4,200 


1    0 


0    9 


Special  remarks' about  each  fire,  such 
as  effect  on  piece,  action  of  breech 

,  mechanism,  consumption  of  powder, 
sound  of  pnvjectile  in  flight,  scatter* 
ing  of  fragments,  etc.,  and  meirolog- 
iofi  date. 


Three  turns  of  rope  taken  about  post. 
Mortar  turned  over  on  left  side. 


Three  turns  of  rope  taken  about  post 


Throe  turns  of  rope  taken  i^bout  post. 
Mortar  turned  over  on  lett  side. 


Three  turns  of  rope  taken  about  post. 


Three  turns  of  ro|K)  taken  about  pont, 
First  primer  failed  to  ignite  car* 
tridge. 


Three  turns  of  rope  taken  about  post. 


Three  turns  of  rope  taken  about  post. 


Three  turns  of  rope  taken  about  post. 


Three  tuma  of  rope  taken  about  post. 


Four  turns  of  rope  taken  about  post 


Four  turns  of  rope  taken  about  post. 


Uncompressed  copper  cylinderf*  and      Four  turns  of  rope  taken  about  post. 

tables  of  1890  used.  \ 

Fire<l  into  field  butt,  .section  1. 


One  chronograph  (No.  1}  used. 


Four  turns  of  rope  taken  about  poet. 


Two  primers  failed.  Friction  cihu* 
nosition  in  short  tube  ignited,  but 
railed  to  ignite  rifle  poiraer  in  long 
tube. 
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Hecord  of  firing  with  SSAnch  B,  L.  field  morfar  (steel),  ITo,  J,  fTmienliti 

-{Object  of  firing,  to  detennJac  aix 


Date. 


1880. 


Aug.  26 


A.M. 


Ang.  28 


P.M. 


No. 

of 

fire. 


117 


118 


119 


120 


121 


122 


123 


124 


126 


Powder. 


Kina. 


Is 

O 


g 


00 

I 


Projectile. 


§ 

0 

.d 


.<3 

P. 

0 


a 
o 

04 


Weight. 


!/&«.  Oz. 
0      3 


Kind. 


3 

a 

K 

a 
a 


0 


1      0 


0    11 


0    11 


0      8 


0/ 

S 

P< 


p 


Weight. 


19      2 

14  sand. 


20 


19 
1 


0 

0  sand. 


20 


18    15 
1      1  sand. 


20      0 


Travel 
of  shot 
inhere. 


16. 1623 


16. 1625 


16.1625 


19      3  i  16. 1625 

13  sand. ' 


20      0 


18    13 
1      3  sand. 


20      0 


19      1 

15  sand. 


20      0 


10 
1 


0 

0  sand. 


2U      0 


19 
1 


0 

0  sand. 


20 


18    12 
1     4  sand. 

20     0 


16.1625 


16.1625 


16.1625 


16.1625 


16.1625 


Elera- 
ti<m. 


1     00 


1     30 


3    00 


0    45 


)    15 


0    45 


0    50 


0    50 


mentid 

Ttdncity. 

36  feci 


vat 


lie 


FttL 


SO  f eft 
€1» 


633 


£44 


522 


519 


0    50    T.9«t  .. 


\ 


HEt>ORT   01*   THU   CHIEB*   of   ORDNANCfi. 
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Ar$enal,  at  Sandy  Hook,  N,  J*,  from  AugmiSS  to  Augustus,  1890» 
ability  of  powder  for  mortar.] 


PreMure  per 

square  inch 

of  bore. 


Powiid*. 
No.  4.  4,2U0 


No.  4.  3,945 


I  Mortar  mounted  on  experimental  car- 
I  riage  made  at  Watervliet  Arsenal. 
I  Cannon  friction  primera  (experi- 
,  mental),  with  modiiied  priming, 
Ft,  In,        March,   1890. 

7  h 


.  No.  4.  3,«10  ". 


No.  4, 14,570 


No.  4, 13,545 


;  No.  4, 14,500 


No.  4,   9,350 


No.  4,   9,450 


No.  4,  7,590 


I 


3 


9 


6 


rncompreased     copper     cylinders 
.     and  tables  of  1890  uaed. 
'  Firvd  into  ileld  butt,  section  1 . 

One  chronograph  (No.  101)  used. 


Fressorea   ami  velocities  taken  by 
Lieut  O.  M.  Lissak,  0.  D.    Filing 
conducted  by  Lieut.  O.  H.  Lissak, 
O.  D.,  assistant  proof  officer. 
Six  blank  ohara^  S  ounces  each,  Du 
Font's  I^  K.  H.,  density  1.725,  firml 
to  teat  suitability  of  cartridge  bai; 
with  small  charge.    All  charges  ig- 
nited without  difficulty. 
Mortar    mounted    on    new    experi- 
mental carriace  made  at    Water- 
vliet    Arseniu.    Cannon     friction 
S rimers  (experimental),  with  modi- 
ed  priming,  March,  1890. 


Fired  tnmi  wooden  platform  of 
4-inch  plank  14  feet  long.  Keooil 
restrained  by  5-inch  rope  fastened 
to  round  post  10  feet  in  front  of 
platform  and  attached  to  bight  of 
rope  spliced  through  loops  of  car- 
riage. 

Fired  into  field  butt,  section  1. 

I  u  rounds  123  to  125  powder  inclosed 
in  rectangular  xMmcr  box.  Base, 
2|  inches  square;  length,  Sinches. 

Topper  cylinders  of  9,0(W  pounds 
initial  compression  and  tables  of 
1897  used  in  rounds  120  to  124,  in- 
clusive. 

Elevation  found  changed  after  each 
fire. 


Pressures  and  velocities  taken  by 
Lieut.  0.  M.  Lissak,  O.  D. 

Firing  conducted  by  Lieut.  O.  M. 
Lissak,  0.  D.,  assistant  proof  officer. 


Special  remarks  about  eack  flte,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consamptiov  of  powder, 
sound  of  projectile  m  flight,  srattcr- 
Ing  of  fragmenta,  etc.,  ahd  metrolog- 
ical  data. 


Four  tuma  of  rops  taken  about  post. 


Four  turns  of  rope  taken  about  post. 
All  slack  in  rope  taken  up.    ~ 


Three  turns  of  rope  taken  about  post^ 


Three  turns  of  ropa  taken  about  post. 


Three  turns  of  rope  taken  about  post. 


Three  turns  of  rope  taken  about  post. 
Paper  found  in  mortar  partially  con- 
enmed  and  holding  fire. 

• 

Three  turns  of  rope  taken  about  post. 
Paper  found  in  mortar  partially  oon- 
siuned  and  holding  fire. 


Three  turns  of  rope  taken  about  post. 
Paper  found  in  mortar  nartially  con- 
sumed and  holdine  fire.  Uncom- 
pressed copper  cylmders  and  tables 
of  1890. 
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Record  of  firing  with  3.6'inch  B.  L.  field  mortar  (9ieel)j  >V,  7. 


[Objeqt  of  firing,  to  determhke 


I>at«. 


1890. 


Sept.    9 


A.M 


No. 

of- 

fire. 


120 


127 


128 


129 


130 


Powder. 


SiBd. 


•A 
CM 


00 

a 


o 


a 


Weight. 


OufMM. 


o 
o 


Projectile. 


c5 


a; 


SB 


O/ 

x 
CA 


Lbs.Oz. 
n  19      1 


'  Wind 

I  recti* 


o      '      Inchet. 

15    00 


13  sand. 


2U      0 


19      2 

14  sand. 


20      0 


19      2 

14  ganil. 


15    00 


15    00 


,  20      0 

!  i     ^  , 

I  ]2  8und. 


15    00 


i 


20       0 


1ft      4  1  15    10 

12  sand.  ' 


20      0 


— 


^ 


TARGET. 


lHo.  of  round. 


126. 
127. 
128. 
129. 
130. 


UrdM 

Greatest  range i'4 

Least  range 2iJ 

Dispersion  in  range l«r! 

Greatest  deviation  from  plane  of  reference 8 

Least  deviation  from  plane  of  refeivnt-e 3 

Lateral  dispersion 3 


BEPOET  OF  THE»CmEF  .OP   OEDNANCE, 
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WatervUet  Arnenal,  at  Sandy  Hookf  K.  J.,  Septemher  9,  1890, 
oorreeponding  to  oluurge  of  powder.] 


I    Time 
of 
flight. 


Mortar  monoid  ou  new  experimental  carriaee.  CannoQ 
friction  primers  (experimental),  with  moditted  priming, 
March,  1890. 


H 


4i 


H 


I  \ 


Fired  from  wooden  platform  of  4-inoh  plank  14  feet  long. 
Recoil  restrained  byk  5-inoh  rope  fastened  to  round  post 

10  feet  in  fh>nt  of  platform  and  attached  to  Ugnt  of 

rope  spliced  throogh  loops  of  carriage. 
Fired  down  the  beaui. 
Direction  giren  by  wooden  strip  nailed  on  platform. 


Special  remarks  about  each  Are, 
each  as  effect  on  piece,  aotton 
of  breech  mechanism,  con- 
sumption of  powder,  sound  of 
profectile  in  night,  scattering 
of  nacments,  etc.,  and  metro* 
logical  data.  « 


First  primer  failed   to  ingnita 
cartndge. 


TARGET. 


Xo.of 
rutiud. 


12fl 

IJM 
129 
I'M 


Lateral 

devia- 

tion 

Range. 

fh)m 
plane 

of  ref- 

erence. 

right. 

r<irrff. 

rardf. 

arj 

3 

252              3 

300               6 

324              4 

3S4              4 

1,553 


From  cen- 
ter of 
impact, 
longitudi- 


f 

+    I    - 


I'd*. 
12.4 


Tdt. 


From  center 

of  impact, 

lateral. 


Right. 


Yardt, 


.1. 


58.6 
1U.6 


13.4 
43.4 


20     69.2 


Left. 


Yd». 


Yards. 

Mean  range 310. 6 

Mean  lateral  deviation  f  i-om  plane  of  ref- 
erence      4 

Mean  longitudinal  deviation  from  center 
of  impact 27.68 

Mean  lateral  deviatiuu  from  center  of 
impact 8 


60.2 


1,553^5^310.0  20-1-5*4 


138.4+5=r27.68 


4^-5=0.80 
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Record  of  firing  %oiih  SsG-inch  B.  L,  field  mortar  (ateel),  No.  ly  WuUrHiH 


No.  of 
lire. 

Powder. 

Projectile. 

Eleva- 
tion. 

Date. 

Xind. 

Weight 

Kind. 

Weight. 

Time  of 
flight. 

RecAU 

1890. 

131 
132 
133 
134 
135 

•                           f 

• 

■ 

i 

n-a 

0 

1 

s  ■ 

• 

Ounces. 

3* 
3i 

• 

i 

• 

3 

■  1  ■ 
s 

f 
1 

1 

Lbs.  Oz. 
19      3 

13  sand. 

O          1 

15    00 
15    00 
15    00 
15    00 
15    00 

• 

Sets. 
5 

FL  1%. 

20      0 

19      3 

13  sand. 

51    

1 

20      0 

S<>pt.    9 

19     4 

12  sand. 

5     ' 

1 

• 

20      0 

19      4 

12  saad. 

1 
5      

20      0 

19      0 

10  sand. 

5           4    % 

t 

20     0 

i 

1 

TARGET, 


No.  of  round. 


131 

132 
133 
134 
135 


Kange. 


Yards. 
389 
421 
397 
426 
397 


Deviation 
right. 


rani*. 
13 
3 
4 
3 
3 


Greatest  range 4r< 

Least  range 3t* 

Dispersion  in  range 17 

Greatest  deviation  from  plane  of  reference  U 

Least  deviation  fh>m  plane  of  reference 3 

Lateral  dispersion ii 
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635 


Arsenal f  at  Sandy  Hook,  N,  J,y  September  9,  1890 — Continaed. 


wind, 
strength 

and  di- 
rection. 

« 

Special  remarks  about  each  fire, 
such  OS  effect  on  piece,  action  of 
breech  mechanism,  cottsump* 
tion  of  powder,  sound  of  pro< 
jeotile  in  flight,  scattering  of 
fragments,  etc.,  andmetrMog- 
icaldata. 

■V                                           f 

Caanon  frietlon  pzimen  (experimental),  with  modified 
priming,  Marob,  180C. 

m 

• 

• 

9 

/ 

ITired  down  the  beach.    Directicn  given  by  wooden 

nd  lefl 

■trip  nailed  on  platform. 

* 

a 

Fro 

• 

Rope  restraining  recoil  broke. 

J             i 

1 

1 

TAEGET. 


No.  of 
round. 


Range. 


ISl 
134 


Lateral 
devia- 
tion 
from 
plane  of 
refer* 
ence, 
light. 


I 


Tardn.    Tatdt. 


.18» 
421  I 
307  I 
426 

:t07 


13 

3 

4 
A 
3 


From  center 

of  impact, 

iongi- 

tadinaL 


Tdt.    Tdt, 
17 


15 


ao 


2,030 


26 


35 


85 


From  center 

of  impact, 

lateral. 


Right. 


Tardt. 

7.8 


7.8 


Left. 


rdff. 


2.2 
1.2 
2.2 
2.2 


7.8 


Tarda. 

Mean  range 7.  406 

Mean  lateral  deviation  tnm  plane  of 

reference 6. 2 

Mean  longitudinal  deviation  from  center 

of  impact 14 

Mean  lateral  deviation  from  center  of 

impact 3.13 


2,030 -»-5=406 


20^5=5.2 


70-1-5=14 


15.6-h5»3.12 
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REPORT   OP   THE   CHIEI*   O^   ORDNANCE. 


Record  of  firing  tcith  S.G-inch  K  L.  field  mortar  (stefl).  No.  1,  WattrrM 


* 

Xo.  of 
Are. 

Powder. 

Projectile. 

Elera-  < 
tion. 

HHmL 
Time  of   stmctb 
flight.       aaddi 
rertaau. 

• 

Date. 

Kind. 

Si 

« 

M 

C 

g 

J«s  ■ 

Weight. 

Kind. 

Weight. 

1890. 

A.  M . . . . 

136 

1 
1 

1 
137 

138 

1 

j    139 

OuneeM. 
3i 

• 

oa 

t 
A 

m 

3 

§ 

E 

•  I  ■ 

M 

s 

1 

XW.  02. 

19      2 

li  sand. 

« 
1 

O         »     ( 

45    00  , 

1 

45    00 
45    00 
45    00 
45    00 

* 

Sea. 
Lo«t.        ^ 

20      0 

I 

1 

i; 

I 
12* 

12* 

u      • 

19      5 

11  saud. 

C      ■ 

6 

20      0 

Sept.    9 

19      2 

U  sand. 

s 

20      0 

5 

19      0 
1      0  sand. 

s 
e 

•<     < 
S     ' 

20      0 

1 

ii 

19      4 

12  sand. 

20     0 

\ 

TARGET. 


No.  ofroaudi^ 


IBG. 
137. 
i:<8. 
139. 
UO. 


Range. 

Deviation 
right. 

Yard». 

Tardn. 

754 

25 

738 

24 

719 

23 

716 

23 

710 

23 

Greatest  range  754 

Least  range Tic 

Dispersion  in  range 44 

Greatest  deviatlofn  from  plane  of  rofereocc 'f^ 

Least  deviation  from  plane  of  reference 3 

Lateral  dispersion « 
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ArsenaU  at  Sandy  Hook,  N,  J.,  September  9, 1890 — Coutlnaed. 


Cannon  fHction  primors  (experimental),  with  modi* 
fled  priming,  Marob,  1800. 


^  Fired  down  the  beach.  Dlreotion  given  by  wooden 
stripa  nailed  on  platform. 


Special  remarka  abont  each  fire,  snob  as  effect 
on  piece,  action  of  breech  meohaniam,  con- 
aomption  of  imwder.  aound  of  prtjjectile  In 
flight,  scattering  of  fragments,  etc.,  and  me* 
troJogicaldata. 


Kope  restraining  re^il  broke 


Fint  primer  failed  to  ignite  cartridge. 


TARGET. 


Kg.  of 
ronnd. 


11)6 
137 
i:» 
i:» 
140 


Range. 


Lat<'ral 
devia- 
tion 
from 

piano  of 
refer- 
ence, 
riffbt. 


Tard».    Tarda. 


754 
738 
719 
716 
710 


3.637 


25 
24 
23 
23 
23 


118 


From  center 

of  impact, 

longitadi- 

ual. 


Td9. 
26.6 
10.6 


87.2 


Td: 


8.4 
11.4 
17.4 


From  center 

of  impact, 

lateral. 


Right. 


TardM. 

1.4 

.4 


Lea 


Yds. 


Tardt, 

Mean  range 727.4 

Mean    lateral  deviation  from  plane  of 

reference 23. 6 

Mean  iongitndinal  deviation  from  cen- 
ter of  impact 14.88 

Mean  lateral  deviation  firom  center  of 
impact • 73 


.6 
.6 
.« 


37.2 


I 


1.8 ;  1.8 


8.637  -4-  6  =  727.4  118  -i-  5  =  23.6  74.4  -f  5  ^  14.88  8.6  -^  5  =  0.72 
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REPOKT  OF  THE  CHIEF^  OF  ORDNANCE. 


Record  of  firing  u:%tK  3,6-lnoh  B,  L.fi^ld  mortar  (steel),  .V©.  f,  Wmterdvt 


l>ate. 

No. 

of 

fire. 

141 
142 
143 
144 
145 

Powder. 

Projectile. 

Eleva- 
tion. 

O          / 

15    00 
15    00 
15    GO 
15    00 
15    00 

Time  of    i 

Kind. 

Weight. 

Kind. 

Weight. 

flight.    I   maih 

I 

~1890: 

A.M.... 

• 

1 

M 

•1 

1 
is     i 

Ounc««. 
5 

5 

6 

5 

5 

Shell  (banded),  experimental.    X«ot249. 

Lbs.  Oz. 
19     4 

12  aaud. 

I 

•     1 

- 

20      0 

> 

1          i 

19      4 

12  aand. 

*      1 

t 

6 

i 

1 

• ; 

c 

20      0 

I 

Sept.    9 

19      4 

12  aand. 

s 

20      0 

^ 

19      3 

-     13  sand. 

s 
c 

20      0 

6 

19      3 

13  sand. 

X 

20      0 

TARGET. 

Greatest  range iff 

Least  range K 

Dispersion  in  range IS 

Great<ttt  deviation  from  plane  of  reference I 

Least  aeviation  frompLuie  of  reference 1 

Lateral  dispersion 5 


Ku.  of  round. 


141 
142 
143 
144 
145 


Range. 


Yards. 
568 
560 
558 

558 
553 


Deviation 
right. 


Yards. 


8 
3 
1 
3 
6 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

« 

Arttnal,  at  Sandy  Hook,  If.  J.,  Septembor  9, 1890— CojMaued. 


G39 


Cannon  triotion  primera  (exporimonUl),  with  modi* 
fled  priming,  March,  1890. 


Fij«d  down  tho  beach.  Direction  given  b j  wooden 
^    atiip  nailed  on  platform.  . 


Special  remarks  about  each  fire,  suoh  as  effect 
•  on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  prqjeotile  in 
flight,  scattermgof  fragments,  etc..  and  me- 
trological  data. 


First  primer  failed  to  ignite  cartridge. 


TARGET. 


No.  of 
round. 


141 
142 
143 
144 
145 


Bangs. 


Tordt. 
668 
660 
658 
658 
553 


2,797 


Lateral 
devia- 
tion 
from 
plane  of 
refer- 
ence, 
right. 


Tards. 
S 
3 
1 
8 
6 


From  center 
of  impact, 
longitudi- 
nal. 


Tdt. 

8.0 

.6 


16 


9.2 


From  center 

of  impact, 

lateral. 


— 

Right. 

Left. 

Tdt. 

Yards. 

Tdt. 

.2 

.2 

2.2 

.2 

1.4 
1.4 
6.4 

""'ii' 

9.2 

2.8 

2.8 

Tarde, 

Mean  range 559.4 

Mean  lat<»ral  deviation  from  plane  of 

reference 3. 2 

Mean  longitndinal  deviation  from  cen- 
ter of  impact 3.68 

Mean  lateral  deviation  from  center  of 
impact 1. 12 


a,797-f-5^559.4 


16 +  6=3.3 


18.4 -i- 5  =  3.68 


6.6-1-5  =  1.13 
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EEPORT   OF   THE   CHIEF   OF    ORDNANCE. 


Date. 


1890. 


Sept.  22 


P.M. 


Becard  of  firing  tcith  3.6-inch  B.  /r.  fifAd  nuH'iar  (sietl), .».  /, 


No.of 
fire. 


14G 


147 


140 


149 


150 


151 


Powder. 


Kind. 


a 
P 


Weight. 


Ounce*. 
8 


3 


Prcjectile. 


Kind. 


0» 

3 

S 
S 

u 

Pi 


?3 


N 


Weight, 


Lbt.  Oi. 
19     2 

14  sand.' 


20      0 


18    15 
1      Isand. 


20 


19    12 

4  sand. 


20 


Eleva- 
i   tion. 


19 

1 

4 
12  sand. 

20 

0 

19 

1 

4 
12j}«nd. 

20 

0 

20 

0  natural 
weight. 

Time  of 
flight. 


! 
15  00  ' 


15  00 


15  00 


15  00 


15  00 


15  00 


Secoil. 


Sec*.    \liitk*» 


H 


*l 


TARGET. 


Xo.  of  round. 


147 
148 
149 
150 
151 


• 

Devia- 

Range. 

tion, 

right. 

Yard*. 

Tardt. 

269 

3 

290 

3 

285 

3 

332 

i 

300 

3 

• 

Greatest  range 
Least  range  . . . 


Jmrii 

...  JC 
...  » 


Dispersion  in  range. 


Greatest  deviation  from  plane  of  reference. 
Least  deviation  from  plane  of  reference  . . . 


Lateral  dispersion I 
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ffatervUet  Araenalj  <jU  Sandy  Hook,  N,  J.y  September  S2, 1890: 


Wind, 
strenffth 

and  di- 
rection. 


u 

P 

o 

s 


s 

o 

Z 


Mortar  mounted  on  new  experimental  car- 
riage made  at  Wateryliet  Arsenal.  Can- 
non friction  primers  (experimental),  witli 
modified  priming,  Maroh,  1800. 


Si>ecial  remarks  abdat  each  Are,  sooh  as 
effect  on  piece,  action  of  breech  mechan- 
iam,  consumption  of  powder,  sonnd  of 
projectile  in  flight,  scattering  «f  £rag-- 
ments,  etc.,  and  metrological  data. 


/ 1 


Fired  from  wooden  platform  of  4-lnch  nlank 
14  feet  long.  Recoil  restrained  by  d-inch 
rope  fastened  toroux^d  post  10  feet  in  firont 
of  platform  and  attached  to  bight  of  rope 
Hpliced  through  loops  of  carriage. 

Fired  down  the  beach. 


Sighting  shot. 


Two  primers  failed  to  ignite  cartridge. 


Fin»t  prinwr  failed;  defective.  Friction 
compooition  in  short  tube  ignited,  but 
failed  to  ignite  rifle  powder  in  long  tube. 


TARGET. 


No.  of 
round. 


147.. 

US.., 

un.. 

150.. 

161.,, 


Lat«-al    Fromeen 


Range. 


dona- 
tion 
from 

jtlftue 

of  ref ■ 
en'iice, 

right. 


Tanls. 

■    2:K)  \ 
2S5 
332 
300 


ter  of  im- 
part, 
longitudi- 
nal. 


From  center 

of  impact, 

lateral. 


+ 


Right.  I  Lea 


Yards. 
3 
3 

3  ! 

4  I  30.8 

3  I    4.8 


Yd*.    Ydt. 
2«.2 


Yards. 


\" 


5.2 
10.2 


.8 


1,476 


16     41.6     41.6 


.8 


Yd*. 
.2 
.2 
.2 


Yards, 

Mean  range , 285.2 

Mean  lateral  deviation  from  plane  of 

ivfemice 3. 2 

Mt^an  longitudinal  deviation  from  cen- 
ter of  iTiijJiU't 16. 64 

Mt^aii  lateral  deviation  frcmi  center  of 
impact 32 


.2 


.8 


1.476  -(-5  «  295.2  16 +5^=3.2 

WAR  91— VOL  in il 


83.2-1-5=16.64 


16-}-5^0.32 
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REPOET  OF  THE  CHIEF  OF  ORDNANCE. 


Ihiii'. 


189rt. 


Sept.    9     A.  M 


Record  of  firing  with  3.6-%nch  B.  L.  field  mortar  fttef/j,  Ao.  J 

[Obje(^t  of  firing,  to  delermiae 


No. 

of 

fire. 


126 


127 


128 


129 


130 


Powder. 


Kind. 


OS 

a 
P. 


U3^ 


Q    • 


O 


Weight. 


Ounces. 


3 


Projectile. 


o 

1-3 


B 
K 


a 


4; 

02 


I 


Eleva- 
tion. 


Lbt.Oz.  o      ' 

I  19      1  15    00 

15  sand. 


Wind 
rerrkc 


20      U 


19      2 

14  sand. 


20      0 


15    DO 


]  19      2 


■I. 


5    00 


14  sand. 


20      0 


Ituhe$. 

i 


H 


Id       4 

12  sand. 


I  20       0  j 

19      4  1 

12  sand.  ' 


20 


e 


s 
C 


oc 



s 

Ill 

C 

1 

* 

CO 

s. 

dk 

1 
1 

» 

TARGET. 


]No.  of  ronnd. 


Range. 


Deviation, 
right. 


'    Yardi. 

126 ;  323 

127 !  252 

128 300 

129 324 

130 354 

i 


Ur4t 

Greatest  range ^ 

Least  range ^ 

Dispersion  in  range 1*^ 

Greatest  deviation  from  plane  of  refon^nce * 

Least  deviation  from  plane  of  nrftM-eiicc * 

Lateral  dispersion 3 


EEPOBT  OF  THE*  CHIEF  OP  ORDNANCE. 


C33 


WatervUet  drseiialf  at  Sandif  Hooky  N.  J,,  September  9,  1890, 
corresponding  to  charge  of  powder.] 


I  Kortar  mouolcd  on  new  experimental  carriage.    Cannon 

I     friction  primers  (experimental),  with  modiOed  priming, 

SecM.         llarch,  1880. 


4i 


H 


4i 


<i 


Fired  firom  wooden  platform  of  4-inch  plank  14  feet  long. 
Beooil  restrained  byja  5-inoh  rope  fastened  to  round  post 
10  feet  in  front  of  platform  and  attached  to  bight  of 
I     rope  spliced  through  loops  of  carriage. 
Fired  down  the  beaui. 
Direction  giren  by  wooden  strip  nailed  on  platAirm. 


Special  remarks  about  each  fire, 
such  as  effect  on  piece,  action 
of  breech  mechanism,  con- 
sumption of  powder,  sound  of 
proieotile  in  night,  scattering 
of  fragments,  eto.,  and  metro* 
logical  data.  % 


First  primer  failed   to  ingnite 
oartndge. 


TARGET. 


No.  of 
round. 


120 

rj7 

12H 1 

129 ] 

VM I 


Lateral 

devia- 

tion 

Range. 

tram 
plane 

of  ref- 

erence, 

right. 

larrf*. 

Yards. 

:rj3 

3 

252 

3 

3U0 

6 

:a* 

4 

354 

4 

From  cen- 
ter of 
impact, 
longitndi- 


I'd*. 
12.4 


From  center 

of  impact, 

lat^al. 


Right. 


Yds. 


58.6 
1U.0 


13.4 
43.4 


1,553 


20  I  68.2 


I 


Tard», 

Left.'  Mean  range 310.6 

!  Mean  lateral  deviation  from  plane  of  ref- 

!     erpnoe 4 

Yards.    Yds.    Mean  longitudinsl  deviation  from  center 

1      of  impact 27.68 


60.2 


1 


Mean  lateral  deviation  from  center  of 
impact 


8 


1,553^5^310.6  20-{-5«4 


138.4-i-5=27.68 


4+5=0.80 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  toith  S^S-inch  B.  L.  field  mortar  (steel),  Ko.  /,  WmierHiei 


No.ot 
lire. 

Powder. 

Projectile. 

Eleva" 
Uon. 

» 

Date. 

TCind. 

Weight. 

Kind. 

- 

Weight. 

^.^•'j'^ 

1890. 

131 
132 
133 
134 
135 

m 
m 

3|. 

i   ■ 

< 

Ounces. 
3| 

34 

s 

1 

{ 

s 

1! 

Lb*.  Oz. 
19      3 

13  sand. 

o       * 
15    00 

15    00 

15    00 

15    00 

15    00 

-      1 
See*.    .  FL  U 

5    1 

1 

20      0 

19      3 

13  sand. 

H    

20      0 

1 

t 

Stjpt.   9 

19      4 

12  sand. 

5     

« 

20      0 

12  sand. 

1 
5     

20      0 

19      G 

10  sand. 

5        4: 

20      0 

1 

TARGET. 


No.  of  round. 


131 

132 .•-. 

133 , 

134 

135 


Range. 


Yard*. 
389 
421 
397 
426 
397 


DoTiation 
rij^t. 


Yards. 

13 

3 

4 
3 
3 


Greatest  range C* 

Least  range 3* 


Dispersion  in  range 


Greatest  deviation  from  plane  of  reference  U 

Least  deviation  firomplaneof  reference i 

Lateral  dispersion  ...: n 
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Arsenal,  at  Sandy  ffeok,  N.  J.,  September  9,  1890 — Continned. 


Wind, 
atrensth 

and  di« 
rtH'tion. 

M 

Special  remarks  about  eaob  fire, 
such  as  effect  on  piece,  action  or 
breech  mechanisra,  consump- 
tion of  powder,  sound  of  pro- 
jectile in  flight,  scattering  of 
fragments,  etc..  and  metrolog- 
icaldata. 

^                  f 

Cannon  Motion  primen  (experimental),  with  modified 
priming,  Marob,  18B0. 

» 

• 

M 
S 

9 

/ 

s 

1  Fired  down  the  beaoh.    Birectioo  given  by  wooden  j 
1     strip  nailed  on  platform. 

* 

1 

1      £ 
j 

i  } 

1 

« 

' } 

..... 

Rope  restraining  recoil  broke. 

1 

TARGET. 


No.  of    t 
round.    • 


121 
i:i2 
IXJ 
134 
L15 


Range. 

Lateral 
devia- 
tion 
from 

plane  of 
refer- 
enoe, 
Hgbt. 

From  center 
of  impact, 
longi- 
tudinal. 

1                           ' 

From  center 

of  impact, 

Uteral. 

* 

+ 

.. . .- — 

Tdt. 

"Vb 

"'26' 


Right. 

Left. 

Tdt. 

"2.2 
1.2 
2.2 
2.2 

Tardn. 
421 

Tardt. 

13 

3 

4 

3 
3 

Td9. 
17 

Yards. 
7.8 

307 
426 

'  '9' 

:i97 

9    

2,030 

26 

3S 

35 

7.8 

7.8 

^Tards. 

Meaannge t.  406 

Mean  lateral  deviation  from  plane  of 

reference 5. 2 

Mean  longitudinal  deviation  ftom  center 

of  impact 14 

Mean  lateral  deviation  from  center  of 

impact 3.12 


2, 030 -4-5=: 406 


20-»-5=5.2 


70+5=14 


15.6-i-6»>3.12 
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KEPORT  OP  tHE  CHIEF  OP  ORDNANCE. 


Record  of  firing  tcilh 

-  S,6-inch  S,  L,  field  m&i'tar 

{8teel), 

No.  1,  WaUrrlitt        J 

Date. 

Xo.of 
fire. 

Powder. 

Projectile. 

Eleva- 
tion. 

Time  of  i 
flight. 

WiBi 

itnutk 

reetioiL 

Kind. 

« 

• 

to 

^. 

li 

-Tr  ■ 

• 

M 

C 

§ 

Weight. 

Kind. 

Weight. 

1800. 

A.*  ji^  • . . ' 

136 

1 

1 
137 

138 

139 

1 
1 
1 

140 

OuncM. 
3* 

• 

c$ 

3 

• 

3 

§ 
s 

■  1  • 

H 

5 

i. 

% 

CA 

Lbi,  Oz. 
19      2 

14  aand. 

O         ' 

45    00 
45    00 
45    00 
45    00 
45    00 

Sea.     ' 
Lout.        1 

1 
1 

12 

t 
1 

124 
12J 

a 

20      0 

% 

\ 

19      5 

11  sand. 

e 
e 

m 

■ 

20      0 

• 
s 

:- 

i  • 

a 

r                  1 

Sept.    9 

19      2 

U  sand. 

20      0 

19      0 
1      0  sand. 

20      0 

t 

19     4 

12  sand. 

20      0 

TARGET. 

i 
No.  of  ronud^ 

Range. 

Deviation 
right. 

Great'est  range 

_ .      J 

"».« 

lec 

Tardt. 

75, 
721 
711 
71( 
71( 

Tardn. 

I               25 
)                24 

ijeasb  ran^e •" 

Diaperaion  in  r<<nge 44 

137 

1^0 

Greatest  deviation  from  plane  of  reference 3 

I'W • 

139 ? 

140 

V 

5 

23 
23 

Least  deviation  from  plane  of  reference 
Lateral  dispersion 

3 

~i 
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Arsenal,  at  Sandy  Hook,  2i,  J,,  September  9, 1890— Coxitvnne6.. 


Cannon  fHction  primora  (experimental),  with  niodi« 
fied  priuiin^i  Marob,  1800. 


Special  remark  H  abont  each  flret  snob  as  effBct 
on  piece,  action  of  breecb  mechanism,  con> 
sumption  of  ]M>wder,  sonnd  of  prtjjectlle  in 
flight,  scattering  of  fragments,  etc.,  and  me* 
trologicaldata. 


t 


Fired  down  the  beach .  Direction  given  by  wooden 
strips  nailed  on  platform. 


Rope  restraining  re^il  broke 


First  primer  failed  to  ignite  cartridge. 


No.  of 
round. 


i:)6 
137 
ViS 
ITO 
140 


TARGET. 


Range. 


Lateral 
devia- 
tion 
from 

plane  of 
refer- 
ence, 
ri^lit. 


Tarda.    Yards. 


754 
738 
719 
716 
710 


3,637 


25 
24 
23 
23 
23 


118 


From  center 

of  impact, 

longitadi- 

ual. 


Yds. 
26.6 
10.6 


87.2 


Yd: 


8.4 
11.4 
17.4 


37.2 


From  center 

of  impact, 

lateral. 


Right. 


rard». 

1.4 

.4 


Lea 


Td$. 


.6 
.6 
.6 


1.8  i    1.8 


Tarda. 

Mean  range 727.4 

Mean  lateral  deviation  from  plane  of 
reference 23. 6 

Mean  longitudinal  deviation  from  cen- 
ter of  impact 14.88 

Mean  lateral  deviation  fh>m  center  of 
impact • 72 


8.637  -4-  6  =  727.4  118  -l-  5  =:  23.6  74.4  -f  5  —  14.88  3.6  -^  5  =  0.72 


J 
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I 

Record  of  firing  tcith  S^S-inch  B.  L.  field  mortar  (steel),  Ko,  t,  WetcrrJitt 


Date. 


1890: 


Sept.    9 


A.M. 


No. 

of 

fire. 


141 


142 


143 


U4 


145 


Powder. 


Kiud. 


9 


.w 


0.2 


ti 


o 
P 


Weight. 


Ounc€». 
5 


5 


Projectile. 


Kind. 


«3 

o 


5 


I 


Weight. 


Lbs.  Oz. 
19      4 

12  aaud. 


20      0 


19      4 

12  sand. 


20      0 


19      4 

12  sand. 


20      0 


19      3 

13  sand. 


Eleva- 
tion. 

Time  of 
fiight. 

• 

Wiad. 


netm. 


20     0 


19      3 

13  sand. 


20      0 


O  I 

15    00 


15    00 


15    00 


15    OU 


15    00 


Sees, 


i 


6 


6 


u 

e 


e 
C 


li 

S 

i 


TARGET. 


No.  of  round. 


141. 
142. 
143. 
144. 
145. 


Range. 


Tardt. 
508 
560 
558 
558 
553 


Deviation 
right. 


Tardt. 
8 
3 
1 
3 
6 


rardi 

Greatest  rang* S6f^ 

Least  range iSJ 

Dispersion  in  range 15 

Great<ttt  deviation  f^m  plane  of  reference 0 

Least  deviation  from  plane  of  reference 1 

Lateral  dispersion S 
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Ar$eiial,  at  Sandy  Book,  N,  J.y  September  9, 1890 — Continued. 


Cumon  iriotion  primera  (exporimonUl),  with  modi< 
fled  priming,  Much,  1890. 


Fired  down  the  beach.  Direction  given  b j  wooden 
etxip  nailed  on  pUtfonn.  . 


Special  remarks  about  each  fire,  suoh  as  effect 
•  on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  prctjeotile  in 
flight,  scattering  of  fragments,  etc..  and  me- 
trological  data. 


t  First  primer  failed  to  ignite  cartridge. 


TABGET. 


Ko.of 
round. 


141 
U2 
143 
144 
14S 


Lateral 

devia- 

tion 

Bange. 

ftt>m 
plane  of 

refer- 

ence, 

right. 

rard«. 

Tarda. 

668 

3 

660 

3 

668 

1 

668 

3 

663 

6 

2,797 

16 

From  center 

of  impact, 

longiludl- 

ual. 


Jd». 

8.6 

.6 


9.2 


From  center 

of  impact, 

lateraL 


— 

Right. 

Left. 

Td$. 

Yards. 

Td4. 
.2 

.2 

1.4 
1.4 
6.4 

'*'2.*8* 

2.2 
.2 

9.2 

2.8 

2.8 

Yarde. 

Mean  range 569.4 

Mean  lateral  deviation  from  plane  of 
reference 3. 2 

Mean  longitudinal  deviation  from  cen- 
ter of  impact 3.68 

M«an  lAtexal  deviation  fh>m  center  of 
impact 1. 12 


a,797-f- 6^669.4 


16-i-&s3.3 


18.4 -T- 6  =  3.68 


6.6-»*5  =  l.ia 


^r  ^ 
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REPORT   OF   THE   CHIEF   OF    ORDNANCE. 


Date. 


1890. 


Sept.  22 


i2ec<»*d  of  firing  mth  3,6-inoh  B,  /«.  fieid  mortar  (sietlj,  Sq.  1. 


P.M. 


No.of 
fire. 


14G 


147 


140 


149 


150 


151 


Powder. 


Kind. 


Is* 

ei 


P 


Weight. 


Ounces. 
3 


3 


3 


3 

s 

I. 

S    N 


^ 


10     2 

14  sand. ' 


20      0 


18    15 
1      1  sand. 


20     0 


10    12 

4  sand. 


20     0 

1^0     4 

12  sand. 


20      0 


19     4 

12j)and. 


20      0 


flight.      ****** 


15  00 


15  00 


15  00 


15  00 


15  00 


20      0  natural  j    15  00 
weight.  I 


o    '         Sfc*.     \lnd^* 


3* 


3* 


*i 


TARGET. 


IKo.  of  round. 


147 

148...^ 

149 

160 

151 


• 

Devia- 

Range. 

tion, 

right. 

Yards. 

Tardt. 

209 

3 

290 

3 

285 

3 

332 

i 

300 

3 

♦ 

Ymrit. 

Crreatest  range 332 

I/east  range : 2* 

Disperaion  in  range ^ 

Greatest  deviation  from  plane  of  reference * 

Least  deviation  from  plane  of  reference 2 

Lateral  di8i>ersion 1 
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fFatervliet  Araenal,  cU  Sandy  ffook,  N,  J,,  September  S2, 1890: 


Wind, 

streujEth 

anddi- 

reotion. 


(4 

p 

o 

i 

3 

•-4 

i 

o 
to 


Mortar  mounted  on  new  experimental  car- 
riage made  at  Wateryliet  Arsenal.  Can- 
non friction  primers  (experimental),  with 
modified  priming,  Maroh,  1800. 


Special  remarks  abdnt  each  flre,  suoh  as 
efiect  on  piece,  action  of  breech  mechan- 
ism, consumption  of  powder,  sonnd  of 
projectile  in  flight,  scattering  of  frag- 
ments, etc.,  and  metrological  data. 


/ 1 


Fired  from  wooden  platform  of  4-inch  nlank 
14  fc^t  long.  Recoil  restrained  by  d-inch 
rop(>  fastened  to  round  post  10  feet  in  firont 
of  platform  and  attached  to  bight  of  rope 
spliced  tlu*ongh  loops  of  carriage. 

Fired  down  the  beach. 


[\l 


Sighting  shot. 


Two  primers  failed  to  ignite  cartridge. 


Flrat  primfr  failed;  defective.  Friction 
compo8ition  in  short  tube  ignited,  but 
failed  to  ignite  rifle  powder  in  long  tube. 


TARGET. 


No.  of 
round. 


147. 
14H. 
14J). 
150. 
151. 


Rauj;o. 


Lat(>ral 
devia- 
tion 
from 
plane 
of  ref- 
ert'iico, 
riglit. 


Yard4!.    Yards. 
209  3 


2'H) 
285 
332 
300 


.3 
3 

4 
3 


From  cen- 
ter of  im- 
pact, 
longitudi- 
nal. 


+ 


From  center 

of  impact, 

lateral. 


Right. '  Left. 


Yd*.    Yd*.     Yards. 


2«.2 

5.2 

10.2 


36.8 
4.8 


.8 


1,476 


16  i  41.6 


41.6 


.8 


Id*. 
.2 

o    ' 

.2 


Tards, 

Mean  range 285.2 

Moan  lateral  deviation  from  plane  of 

ri'femice 3. 2 

Mean  lon^sititdinal  deviation  from  cen- 

ter  of  iinjjart 16. 64 

Mean  lateral  deviation  from  center  of 

impact , 32 


.2 


.8 


1,476-1-5  >  295.2  16-»-5^=3.2 

WAR  91— VOL  in il 


83.2-f-5==16.64 


16-^5-^0.32 


642  HEPOET  OF  THE  CHIEF  OF  OKDNANCE. 

BeiMrd  o/ firing  miih  S.6-indt  B.  L.  field  mortar  (»t«el),  A'o.  1,  IF^WrWrn 


PpOJ«lflB. 

] 

- 

- 

Lb$.0,. 

O     1 

«W.      jHto 

f 

tDMUL 

i. 

% 

30     0 

m 

a 

1 

1»     0 

UM 

4 

h 

Sort,  33 

P.M 

31 

Si 

rsuDd. 

E 

30      D 

! 

US 

3 

19      3 

UW 

"l 

.' 

1 

1 

i 

i 

■at    0 

i 

>-o.  of  round. 

lU.^ 

Devi*. 

r.* 

riiRf.. 

Ml 

TvnU. 
23 

22 

U 

JM 

" 

— 
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Arsenal,  at  Sandy  Hook,  X,  J,,  September  SS,  1890 — Continued. 


643 


Wind, 
strength 
andfTi- 
rectfion. 

Special  reniarlcH  alioui  each  fire,  such  aa  ef« 
fm'ton  piec^«action  of  breeoh  mechanism, 
cousaraptiou  of  powder,  sound  of  pro- 
jectile in  dight,  scattering  of  fragments, 
etc.,  and  metrologioal  data. 

• 

• 

Cannon  friction  primen  fexperimental),  with 
modilled  priming,  Maioli,  1880. 

First  primer  failed;  defective.  Composi- 
tion in  short  tube  ignited,  but  failed  to 
ignite  nfle  powder  in  long  tube. 

an  hour. 

First  primer  pnlled  oat  and  broken. 

a    J 

1      rf>_ 

-  VintA  down  the  beadii 

From  rig 

1    I 

4                                                                                                                                                                                                                                                                                                                                                                                                                                                 k 

TASGET. 


No.  of 
roimd. 


162 
153 
154 
155 
15« 


Range. 


Lateral 

devia> 

tion 

;    from 

\   plane 

I  of  ref- 

t-wnce, 


From-cen- 
ter  of  im- 
pact, 
longitudi- 
nal. 


From  center 

of  impact, 

lateral. 


right.  1 

Tardt. 

ronf«. 

578 

23 

574 

24 

540 

22 

677 

22 

661 

21 

2,890 

112 

+ 

— 

Right. 

Left. 

Td*, 

I'd*. 

Yard*. 

Td9. 

12 

.6 

8 

1.6    ' 

20 4 

11 

.4 

5 

L4 

Tarda. 

Memi  range 566 

Moan  latornl  deviation  from  plane  of 

n'fprence : . .     iJ2. 4 

Mesu  longitudinal  deviation  ttonx  center 

of  impR4-t 12. 4 

Mean  lateral  deviation  from  center  of 

impact 83 


31 


31 


2.2      2.2 


2,830-1-5=566  112+5=22.4  62-i-5xsl2.4 


i.4-t-5=0J8 


644         REPQBT  OF  THE  CHIEF  OF  ORDNANCE. 

Beoord  o/JMmg  wUh  S.e^lm6k  B.  JL  JiM  mortar  (tUel),  No.  X,  9F«lcrr<Ml 


No.  of  round. 


Dat«. 

No.of 
fire. 

Powder. 

Prcijectile. 

Biera- 

tiOQ. 

Time  of 
flight. 

I 
Refaa.i 

Kind. 

Weight. 

Kind. 

Weight. 

1890. 

P.M 

157 
158 
150 
160 
161 

• 

L 

rid 

■  Si  ■ 
1 

Hi 

■ 

1 

d 
P 

4 

Ouneet. 
5 

5 

5 

5 

5 

• 

1 

3 

• 

1 

• 

1 

Lb$.  Oz. 
19     4 

12  sand. 

O        f 

45    00 

45    00 
45    00 
45    00 
45    00 

See». 
15 

14 
14* 

2 
S 

1 

20     0 

19     8 

18  sand. 

20     0 

Sept  22 

18     1 
1    15  sand. 

•      2 

20     0 

• 

19     8 

13  sand. 

2 

20      0 

19     2 

14  sand. 

2 

t 

20     0 

' 

157., 
158.. 
150.. 
160.. 
161.. 


Bange. 


Tard*. 
098 
050 

1.028 
967 

1,001 


Deviation, 
right. 


Tard*. 
36 
31 
84 
32 
84 


TABGET. 

Greatest  range 1,«S 

Least  range «• 

Dispersion  in  range 71 

Greateet  deviation  firom  plane  of  reference 34 

Least  deviation  from  plane  of  referenoe tl 

Lateral  dispersion 5 
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Ar$enal,  at  Sandy  Book^  If.  J,,  September  Bt,  1890—ConiaiifieA, 


Wind, 
strength 

•nddi. 
lectiou. 

Special  remarks  about  each  fire,  snoh  as 
elTeet  on  piece,  action  of  breech  mech- 
anism, consumptioii  of  powder,  sound  of 
projectile  in  night,  scattering  of  flrag. 
ments,  etc.,  and  metrological  data. 

Cannon  friotion  primers  (experimental),  with 
modilled  priming,  March.  1890. 

• 

1 

\ 

« 

3 

• 

1 

}         B    \ 

^  Fired  down  the  hcaoh. 

« 

' 

From  right 

/ 

'I  .    [ 

\ 
1 

Stop  watch  held  by  Sergt  R.  Johnston,  0.  B. 

TARGET. 


Ko.of   i 
round. 


157 
168 
159 
180 
161 


Range. 


Lateral 
deyia- 
j    tion 
from 
plane 
of  refer- 
ence, 
right. 


Tard». 

993 

950 

1,023 

907 

1,001 


4,934 


rard«. 
86 
31 
84 
32 
84 


167 


From  oen* 
terof  im- 
pact, long!- 
taoinaL 


Tdt. 
6.2 


86.2 
14.2 


56.6 


Tdi, 


86.8 

ii'i 


56.6 


From  center 

of  impact, 

lateral. 


Right. 


Tardt. 
2.6 


.6 


8.8 


Left 


Tdt. 


2.4 
i.4 


3.8 


Tard$. 

Mean  range 066. 8 

Mean  lateral  deviation  from  plane  of  ref- 
erence     S3. 4 

Mean  longitudinal  deviation  from  center 
of  impact 22.64 

Mean  lateral  deviation  from  center  of 
impact 1.52 


4034^  5==906.8 


167-f5=:33.4 


U3.2-«-5=22.64 


7.6-^5=1.52 


G4G 
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Record  of  firing  wiik  S,6'inch  B,  L,  field  mortar  (iteel),  Xo.  t,  Waierrlirt 


Dat«. 

yo.of 
are. 

Powder. 

Pr(\{ectUe. 

Eleva- 
tion. 

Tine  of 
flight. 

1 
BmoIL 

Kind. 

Weight. 

Kind. 

Weight 

1890. 

P.M 

162 
163 
164 
165 
166 

■ 

• 
# 

-s 

k 

t§ 

•  h)5  ■ 

h| 

• 

1 

OlMWM. 

8 
8 

8 
8 
8 

• 
• 

1 

s 

o 

1 

1 

<               > 

Lbt.  Oz. 
19     3  sand. 
13 

o     , 
15*   00 

IS    00 

15    00 

15    00 

IS    00 

8«e9. 
10 

8 
8 

S! 

2 
1 
1 

20     0 

• 

19      3 

13  sand. 

20      0 

1 

Sept.  22 

18     1 
1    15  sand. 

2 

20     0 

18    14 
1     2  sand. 

2. 

1 
\ 

20     0 

19     U 

7{sand. 

S 

20     0 

TARGET. 


No.  of  round. 


IGS 
163 
164 
165 
166 


Devia- 

Rani^e. 

tion, 

right. 

Tardi. 

TardM. 

904 

12 

800 

10 

900 

13 

887 

13 

841 

12 

Greatest  range 
Least  range  — 


DiHpersion  in  range 


..    9iM 
..    841 


Greatest  deviation  from  plane  of  reference 
Least  deviation  tVoui  plane  of  re fercuce  . . . 


13 
1« 


Lateral  dispersion 
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Araeualf  at  Sandy  Hook,  N,  J.,  Septtmher  S^,  1890—Conthn\ei\. 


Wind, 
•treDcth 

rection. 


e 


3 

o 


a 


Cannon  Mction  primers  (experimental),  with 
modided  priming,  March,  1890. 


Fired  down  the  beaoli. 


Stop  watch  held  hy  Sergt>.  R.  Johnston,  O.  D. 
I      Mortar  sighted  by  Lieut.  O.  M.  LinHak,  O.  D. 
FalIofpr6J«^til«^oUservedby  Sergt.  R.John- 
ston, O.  D.    Firing  conducied  by  Lieut.  O. 
M.  Liosak,  O.  D. 


Special  remarks  about  each  Are,  snch  as 
effect  on  piece,  action  of  brcech  mechan- 
ism, consumption  of  powder,  sonud  of 
projectile  in  flight,  scattering  of  firag- 
ments,  etc..  and  metrologioal  data. 


TAieOET. 


Ko,of 
round. 


Range. 


162 
163 
164 
165 
166 


Tardt. 
904 
860 
900 
897 
841 


4,411 


Lateral 

deriap 

tion 

firom 

plane 

01  refer* 

enoe, 

right. 


Tardt. 
12 
10 
18 
13 
12 


60 


From  cen- 
ter of  im- 
paotl  longi- 
tuainaL 


Td9. 
2L8 


Td*. 
VL2 


17.8 
14.8 


4L2 


54.4     54.4 


From  center 

of  impact, 

lateral. 


Right. 


Yards. 


Left. 


1 
1 


2 


Tdi. 

'i' 


Tardt. 

Mean  range , 882.2 

Mean  lateral  deviation  from  plane  of  ref- 
erence     12.00 

Mean  longitudinal  deviation  firom  center 
of  impact 21. 76 

Mean  lateral  deviation  from  center  of 
impact 8 


4,411-1-5=882.2 


60+5=12 


108.8+5=21.76 


4+5=0.8 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Becord  of  firing  with  S.S-tnch  B,  L,  field  mortar  (ttefl).  So,  1, 

[Object  of  firhig,  to  detenniiM 


Date. 


1800. 


Oct   80 


A.M. 


No.of 
fire. 

167 
168 
160 
170 
171 
172 

Powder. 

Kind. 

Weight. 

Ounces. 
11 

U 

11 

11 

11 

11 

■  1  ■ 
1 

1 
H 

• 
• 

s 

Projectile. 


Kind. 


Weight 


3 

a 

s 

i 

i 

CO 


/^«.  Oz. 
19      4 
.  12  sand. 


20     0 


18    13 
1     3  sand. 


20      0 


19      4 

12  Hand. 


20 


19      3 

1^  sand. 


20 


18    14 
I      2  sand. 


To 


0 


4 
12 


20 


Elera-  \  Time  of    -^^ ,, 

u«m.     -=--*     ^•'^ 


o     t 
15  00 


15  00 


15  00 


15  00 


15  00 


15  00 


flight 


1 
9    I  5 


9 


»i 


9\  '  4 


9 


9ii 


Fe^t 


TARGET. 


Namber  of  rounds. 


168 
169 
170 
171 
172 


Bange. 


Deviation, 
right. 


TwrdM. 
1,240 
1.389 
1,214 
1,269 
1,274 


rorcb. 


13 
23 
12 
12 
10 


r<»rrf» 

Greatest  range l.i«» 

Least  range '. 1 .  21 4 

Dispersion  in  range   1T:> 

Great-est  deviation  from  plane  of  reference S 

Least  deviation  from  plane  of  reference )« 


Lateral  dispersion \l 
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U'aferrlict  Jrsenalf  ai  Sandy  Hooh,  N,  J.,  October  SO,  1890. 
(•i>rn'!4]toudiDg  to  charge  of  powder.] 


Wiud. 

HtrenKth 

Mild  ai- 

rectiuu. 


u 

O 

3 

S 


30 


a 
s 


'  Mortar  mounted  on  new  (experimental)  mor- 
tar carriage  made  at  Watervliet  Areenal. 
Cannon  motion  prisiera  (experimental), 
with  modified  prlining,  March,  1890. 


Fired  down  the  beach.    Aimed  At  center  of 
1-mile  target. 

Fired  fh>m  wooden  platform  of  4-inch  plank 
14  feet  long.     Kecoil  re«traiued  by  o»inch  < 
rope  faatenedio  round  poet  10  feet  in  f^nt 
of  platform  and  attached  to  bight  of  rope 
Hpllced  through  loopa  of  carriage. 


Special  remarks  aboot  eaoh  fire,  anch  aa 
eflTect  on  piece,  action  of  breech  met'han- 
ism,  consumption  of  powder,  sound  of 
prqjeotile  in  flight,  scattering  of  frag* 
ments,  eto.,  and  metrologioal  data. 


Sighting  shot;  range,  1,178  yards;  devia- 
tion to  riglit,  10  yards. 


First  primer  fidled ;  bent  and  broken. 


Rope  restraining  recoil  removed.  MortJir 
recoiled  off  platform.  Wires  of  primer 
pulled  out. 


Kope  replaced. 


TARGET. 


Number 
of  round. 


1C8 
1(39 
170 
171 
17J 


Range. 


Lateral 
devia- 
tion 
from 
plane 

of  refer- 
ence, 
right. 


Yards,  i  Yards. 


1,249 
1,389 
1.214 
1,269 
1,274 


0,39ft 


13 
23 
12 
12 
10 


70 


From  center  From  center 


of  imx>act, 
loogitudinaL 


Yds. 

iio 


Yds. 

80 


of  impact, 
lateral. 


65 

10 

5 


110      110 


Right.    Left 


- 

Yards. 

Yds 

1 

9 

2 

2 

4 

9 


9 


Yards. 

Mean  range 1, 279 

Mean  lateral  deviation  from  plane  of 

refereniM* 14 

Mean  louKitudiual  deviation  from  eeu- 

ter  of  iiupact 44 

Mean   lateral  deviation  from  renter  of 

impact 3.0 


0,395-e5«l,279 


70-^^14 


220-^5- 


lfi-i-&^.0 


Gr>o 


KEPORT  OF  THE  CHIEF  OF  OKDNANCE. 


Record  offinng  with  S.6-indh  B,  L,  field  mortar  (steel)  y  Ko,  1,  B'mtrrrfui 


Date. 

4 
\ 

No.  of 
flro. 

I'owder. 

Projectile. 

Elera> 
Uon. 

Time  of 

«k               •« 

Kind. 

Weight. 

Kind. 

Weight 

flight,    j""*^ 
1 

1890. 

A.M 

• 

1 
173 

174 

175 

176 

177 

.a* 

n 

m 

"So 

• 

Ounces. 
8 

• 
• 

8 

8 
8 
8 

• 

3 

« 

S 

!'■ 
1 

55 

<                          > 

Lb§.  Oz, 
19     0 
1     Osand. 

0    / 
45  00 

45  00 

43  00 

45  00 

45  00 

Lost.                ( 

/ 

20     0 

1 

19      8 
13  sand. 

29.          C 

20      0 

Oct.    80 

IS  "2 

14  sand. 

19.          < 

1 

20      0 

1 
1 

19      5 

11  sand. 

Lost.                < 

20     0 

• 

19      0 
j    I      Osand. 

lo    -...•- 

20     0 

TARGET. 


Ko.  of  ronnd. 


173 
174 
17.-. 
176 
177 


Range. 


Deviation,  y.^ 

r**5"t-     I  Greatest  range 1  *4- 

Least  range 1  '•, . 


Tards.  \ 
1,849 
1,760 
1,700 
1,513 
1,623 


YardJi. 


Dispernion  in  range 


50 

54  '  Greatest  deviation  from  plane  of  reference 'A 

58     Least  de\iatiun  from  plane  of  reference '* 

52  :  

54.         Lateral  dispersion I 


EEPORT  OP  THE  CHIEF  OP  ORDNANCE. 
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Jrwnalj  at  Sandif  ffook,  X.  J.,  October  30,  1890— Couiimied, 


WIml, 

8treii|fth 

aiiadi> 

rtti'tion. 


3 
O 


I 

a 

00 

\; 

.£3 

em 

a 


Cannon  fHction  prim«rH  (experimental),  with 
mudifle<l  priming,  March,  1890. 


Fired  down  the  beach.    Aimed  at  center  of 
1-mile  target. 


1 


Special  remarks  about  eaeh  fire,  such  as 
efltet  on  piece,  action  of  breech  mecban* 
lem,  consumption  of  powder,  sound  of 
projectile  in  flight,  soatterinff  of  fig- 
ments, etc.,  and  metrologlcal  data. 


Primer  failed }  wire  pulled  oat. 


Elevation  after  fire,  Vl^  SO*. 


TARGET. 


No. 
of  round. 


173 
174 
175 
176 
177 


Range. 


Lateral  Prom  center  From  center 
devia*  I  **^  impact.  I    of  impact, 


tion 
trma 
plane 
of  refer- 
ence, 
right. 


longitudinal.  ■       lateral. 


Tard». 
1,849 
1,7«0 
1,700 
1,513 
1,023 


Tard*.  I  TdM.  , 
50     leo 

54  :      71  ! 
56  ;      U  •. 

52 ; 

54 


Tdt. 


176 
66 


Right. 


Tarda. 


0.8 
2.8 


0.8 


8,445 


266       242  I    242 


4.4 


Left 


Yds. 
3.2 


1.2 


4.4 


Tarda. 

Mean  range 1,689 

Meau4ateral  deviation  (torn  plane  of 

refen»n<*-e 53.2 

Mean  longitudinal  deviation  fioro  c-en- 

terof  impact 96.8 

Mean  lateral  deviation  fiom  center  of 

impact 1.7G 


8,4-^455^1,689 


26^65=53.2 


484-h&=9G.8 


8.8+5=1.76 


652 


KEPORT   OF   THE   CHH^  OF   ORDNANCE. 


Record  offiring  with  S.64noh  B.  L,  field  mortar  (9ted),  No.  /, 


■ 

Xo.  of 
fire. 

Powder.          1 

Projectile. 

SleTa> 
tion. 

Thn*  M^ 

Wind.    ■ 

Date. 

Kind. 

J? 

m 

H 

Si  ' 

M 

1 

3 

Weight. 

Kind. 

Weight. 

flight,    t    and  di 

1  rerlifun 

1800. 

A.M... 

178 
179 
180 
181 
182 

Poundt. 

1 

1 
1 

1 
1 

1 

.5 

• 

1 

1 

19     2 

14  sand. 

o   / 
15  00 

15  00 

15  00 

15  00 

15  00 

Sees. 
8 

7 

10 

11 

11 

1 

y 

20     0 

18    13 
1     8  sand. 

•• 

6 

e 

20     0 

s 

« 

Oct..  30 

19     8 

18  sand. 

1 

20     0 

^« 

19     0 
1     Oaand. 

cs 

20     0 

Sti 

19     2 

14  sand. 

1  20      0 

TARGXT. 


No.  of  round. 


178. 
179. 
180. 
181. 
182. 


Range. 


Tarda. 
2,096 
1,892 
2,010 
1,996 
1,877 


Deviation, 
right. 


Yards. 
8 
9 
5 
« 
11 


TmrdM. 

Greatest  range :  OM 

Least  range l  jC 


Dispersion  in  range 


-1' 


Greatest  deviation  ftom  plane  of  reference 
Least  deviation  from  plane  of  reference . . . 


ii 


Lateral  dispersion 


EEPOBT  OF   THE  CHIEF   OF  ORDNANCE. 
Jr$enal,  at  Sandy  Sook^N.J.,  October  SO,  i^9a--€ontinaed. 
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Special  remarks  aboat  each  fixe,  such  as  eftoct  on 
piece,  aetion  of  breech  mechaniam,  oonaumption 
of  powder,  eound  of  prcjectile  in  flight,  scatter- 
ing of  firagments,  etc.,  and  metrologfpal  data. 

PtMAal  jln^m  fYl«1WkBr1l           ..................  ^ 

Pieces  of  nnbamt  cartridge  bag,  not  holding  Are, 
fonnd  on  face  of  mnsale  and  in  mnaale. 

Kortar  fell  forw|tfd  oft  platform.  After  this  round 
mortar  was  sponged  out  and  chamber  oiled. 

1 
Hope  restraining  recoil  broken. 

Mortar  fell  forward  off  platform;  mortar  sponged 
•at. 

TARGET. 


No. 
of  round. 


178 
170 
180 
181 
182 


Fard*. 
2,096 
1,802 
2,016 
1.006  ; 
l.«77  , 


Lateral 

devia* 

tion 

from 

plane 

ui  refer- 
ence, 
rfght, 


l^rom  oen« 
ter  of  im- 
pact, longi- 
tndlnai. 


+      -  - 


Tds, 


83.2 


T9rdA.\  Tds. 
8  120. 8 
0  1 

5  40.8    

6  10.8    

11    08.2 


0,876 


30  1181.4  181.^ 


From  center 
of  impact, 
lateral.    - 


Right 


Tardt. 
0.2 
L2 


3.2 


Left. 


Td». 


2.8 
L8 


4.6 


4.6 


TardM. 

Mean  range 1.075.2 

Mean  lateral  deriation  fnmi  plane  of 
reference 7. 8 

Mean  lon^^itadinaldeTiation  from  cen- 
ter of  impact 72. 56 

Mean  lateral  deviation  from  center  of 
impact 1.84 


0.876-i-&=l,073J  30-1-5^^  362.8-1-6=72.50  •.14^=0.84 


BEPOBT   OF  THE  CHIEF  OF  OEDNANCE. 
Record  of  firing  milli  -l.e-inek  B.  L.  fitld  marlar  (uletl),  So.  1,  IFaterlir 


amtr 

■i"t 

^ 

4S« 

b^m. 

»<w 

B 

UK) 

LoM. 

45  00 

11 

i&oo 

Bt 

So.atTiaaA. 

fi.Dec. 

right. 

r«* 

Tard,. 

3,18! 
2,1H» 
2,182 

rord.. 

l.reatm  deviation  rr»ni  plan 
LbmI  rtcvtaUDD  from  pUuc  o 

~~S 

REPORT   OF   THE   CHIEF   OF   ORDNANCE. 
Arsenalf  at  Sandy  Hook,  N,  ./.,  October  SO,  /«550— Continued. 
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I 


Wind. 
ntr<*neth 
and  di- 
rection. 


o 

s 

I 

S 

a 


X 

I 


of  round. 


163 
IM 
186 
187 


-  Fired  down  the  beacb. 


Special  remarks  about  each  fire,  such  «« 
effect  on  piece,  action  of  breech  mechan- 
iani,  consuniption  of  powder,  sonnd  of  pro- 
jectile in  night,  scattering  of  fra^nente, 
etc.,  and  metrological  data. 


Elevation  after  fire,  9Q^  iV, 


Elevation  after  flre,  55<>. 


Elevation  after  fire,  70<>.  Location  of  shell 
coald  not  be  found. 


Elevation  after  fire,  W  30'. 


Elevation  after  Are,  W*  30'. 


TABGET. 


Lat«ral 
devia- 
tion 

^''^'  pllJ[?of; 
I  refer- 
I   ence. 
I  right. 


From  center 


From  cen- 

^^'^inlS       of  impact. 


Yard*,    Yardt.'  YtU.i  Ydn. 

2,103  61    58.6 

2,192  :  54     30.5  ' 

2,169  66  .    7.5  i 

2, 182  59  I  20. 5 


8«646 


240 


58.6 


Yards. 

Kight.    Left.    Mean  mnjie 2.161.5 

Mean  latemi  deviation  from  plane  uf 

reference 60 

Mean  IfmjritutUnal  deviation  from  cen- 
ter of  impact 29. 25 

Mean  lateral  dcviati«n  from  center  of 
impact 3.5 


Yard*.    Yds. 
1 


6 


68.5 


6 


I 


8»646-ri=2101.6 


24(H-4^aO 


117-^-4=29.25 


14-1-4=3.5 
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REPORT  OF  THE  CHIEF  pF  ORDNANCE. 


Record  of  firing  with  S.S-inoh  B.  L,  field  mortar  (steel),  No,  1,  ffmier^ui 


iTo.of 
fire. 

—i . 

Powder. 

Projectile. 

Eleva- 
tion. 

»!'{_„„    _^ 

Winl 

Bate. 

Kind. 

1 

Weight. 

Kind. 

■    ■ 

Weight. 

lltme  ox     etrvvfia 

flight.    •  aaddi 
,  recti^r 

1890. 

P.  So.  . . . .  • 

188 
189 
190 
191 
192 
103 
194 
105 

1 

• 

1 

• 

• 

1 

w 

IH 

1 

Poundf. 

1 

1 

1 

^           1 

1 
1 
1 
1 

i 

3 

• 

a 

§ 

1 

•     %    ' 

M 
9 

i 

1 

CO 

Lh8,  Oz. 
18    14 
1-   2san4. 

o    / 
45  00 

45  00 

46  00 
45  00 
45  00 
45  00 
45  00 

1 
Sect.     ' 
26 

27 

1 
j 

Lost. 

28 

1 
27 

1 
1 

t 

27  . 
Loai. 

1 
• 

20     0 

19'   4 

12  sand. 

1 

20     0 

19      1 
16  sand. 

20     0 

19     5 

11  sand. 

r 

20     0 

«» 
«* 

Oct    30 

19     2 

14  sand. 

'  » 

20     0 

■ 

19     2 

14  sand. 

20     0 

19     4 

12  sand. 

i 

20     0 

18    13  sand. 
1      3 

45  00  i             28     1 

;        ■: 

20     0 

1 
i 

1 

1 

J 

No.  of  round. 


189 
190 
191 
192 
193 


Devia- 

Kange. 

tion, 

right. 

Tardt. 

Yards. 

3,408 

88 

3.433 

80 

3,355 

81 

3,447 

88 

3.313 

107 

TAKGET. 

Greatest  range 3,  *4: 

Least  range ^  • 

Dispersion  in  range '  •« 

Greatest  deriation  from  plane  of  n^ferenoe 

Least  deviation  from  plane  of  refereme 

Lateral  dispersion ^ T> 


REPOET  OF  THE  CHIEF  OF  OEDNANCE. 
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Arsenal,  at  Sandy  Hook,  If.  J.,  Ootoher  SO,  1890 — Continued. 


Rope  draim  taat  before  each  fire.  The  mortar 
recoiled  about  6  inobea,  Htretcbins  the  rope, 
which,  reacting,  drf«w  the  luortiir  forward  15 
inches  in  front  of  ita  firing  position. 

Fired  down  the  beach. 

Deviations  measured  from  a  line  approximate 
to  line  of  fire. 


Mortar  sighted  by  Lieut  0.  IL  Llnsalc,  O.  D.  Fall 
of  projectiles  and  time  of  flight  observed  by 
Sergt.  Johnston,  O.  D. 

Firing  eondacted  by  Lieut.  O.  M.  Lissak,  O. 
D..  assistant  proof  oflicer. 


Special  remarks  about  each  fire,  such  as  effect  on 
piece,  action  of  breech  mecbanismf  consumption 
of  powder,  sound  of  pn^ectile  in  flight,  scatter- 
ing of  Aragmente,  etc.,  and  metrological  data. 


Sighting  shot.    Aimed  at  center  of  8,000-yard  tar- 
get; location  of  shot  could  not  be  foand. 


Sighting  shot.    Aimed  at  left  edge  of  SiOOO-yard 
largeC 


Sighting  shot.    Aimed  at  left  edge  of  8,000-yard 


ighting 
target. 


Direction  of  line  of  fire  moved  farther  to  the  left. 


Location  of  shell  could  not  be  fonnd. 


IXMation  of  shell  could  not  be  fonnd. 


TARGET. 


No.  of 
round. 


\99 
3110 
191 
193 
101 


Range. 


TardM. 
8.408 
3,483 
3,355 
3,447 
3,313 


Lateral 
devia- 
tion 
fh>m 

plane  of 
refer- 
ence, 
right. 


Tard9, 

88 
80 
81 
88 
107 


FVom  cen- 
ter of  im- 
loni 
tac 


Td». 
16.8 
41.8 


55.8 


16,930 


453  1114.4 


Td». 


36.2 


From  center 

of  impact, 

lateral. 


Right. 


Tardt. 


78.2 


16.4 


Left. 


Yd$. 
2.6 
1.6 
0.6 
2.6 


114.4 


16.4  !  16.4 


16,056+5=^3,391.2 


453-i-5=90.0 


Yatd9, 

Mean  range 3,391.2 

Mean  lateral  deviation  tram  plane  of 
reference 90. 6 

Mean  longitudinal  deviation  fh)m  cen- 
ter of  impact 46. 76 

Mean  lateral  deviation  ftt>m  center  of 
impact 6.  G6 


228.84-5  =  45.76 


82. 8-1-0.50 


WAB  91— YoXi  m 43 
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REPOBT   OF   THE   CHIEF   OF   OBDNANGE. 


Beoard  of  firing  wiik  S.e-inok  B.  L,  fiM  mortar  (tieal),  A*.  1, 

[Ot^ect  of  firing;,  to  obtoia 


No.  of 
fire. 

Powder. 

Projectile. 

Bleva- 
tion. 

Instm- 
mental 

velocity, 

50  feet 

fmm 

miusle. 

Prpeaory  ptrl 

Bate. 

Kind. 

Weight 

Kind. 

Weight 

aquanrinrh  ' 
of  bare. 

1890. 

A.  M. 

196 
197 

198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
206 
209 
210 

211 

• 

of 

1 

C 

o 

• 

• 

■»mt 

.     1       . 

• 

bej 
Ui 

Hi 

■ 

4* 

1 

Lb».Oz, 

1      0 

1      0 

1      0 
1      0 
0    11 
0    11 
0    11 
0    11 
0      8 
0      8 
0      8 
0      8 
0      6 
0      5 
0     3 

0      3 

Shell  (banded),  experimental.    Lot  249. 

Lbt.Oz. 
19     2 

14  sand. 

0    45 
0    45 

0    45 

0  45 

1  00 
1    00 
1    00 
1    00 
1    15 
1    15 
1    15 

1  15 

2  00 
8    00 

3  00 
8    00 

Fmt, 
633 

'636 

665 

630 

Loat.... 

521 

480 

502 
25+V 

to  feet. 
Lost .... 

Lost.... 
406 
Loat .... 

1 
No.i,]IL66» 

No.  4.15,390 

Na4,u»ie 

20      0 

19      4 

12  sand. 

20      0 

19      3 

13  sand. 

20     0 

1 

19      4 

12  sand. 

No.i,U;4iO 

20      0 

18    15 
1      1  sand. 

No.   4,9,85 

20      0 

10    -1 

15  sand. 

20     0 

No.    4,9,125 

~19     2 

14  sand. 

Na    4.9.235 

20      0 

19      3 

13  sand. 

Na   4,  Ism 
than  9.000. 

KOT.     6 

20      0 

19  1 

15  sand. 

20  0 

No.   4.6.065 

19      1 

15  sand. 

No.   4,6.465 

20     0 

19     1 

15tand. 

No.    4,6.685 

20     0            , 

19     2 

14  sand. 

Na   4,5.835 

20     0 

19     4 

12  sand. 

No.   4,1750 

20      0 

19      4 

12  sand. 

No.    4.3,165 

20     0 

18    13 
1      3  sand. 

No.  4.  S.7S6 

20      0 

19      1 

15  sand. 

No.  4,6l,60D 

20     0 

RKPORT  OF  THE  CHIEF  OF  ORDNANCE. 
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fTatet'vtiet  Arsenal,  at  Sandy  Hook,  X.  J,,  Kovemher  6,  ISDO. 
velocities  and  prewurra.] 


Itceoil. 


Feet. 
10 


10 


Wind, 
strength 
and  di- 
rection. 


10 


10 


0 


0 


9 


9 


8 


8  I 


8 


8 


» 
M 


••• 

a 

JS 

he 
'u 

9 


a 

8 


Mortar  mounted  on  new  experimeoital  oar- 
riage  made  at  Watervliet  Arsenal. 


Fired  from  wooden   platform  of  4-inoh 

glank  14  feet  lone.    Recoil  reatrained 
y  5-inch  rope.  faHtened  to  ronnd  post  10 
feet  in  front  of  platform  and  attached  to 
bight  of  rope  spliced  through  loopaof 
carriage. 
Finsd  into  field  butt,  section  2. 


Gopper  cylinders  of  9,000  pounds  initial 
compression  and  tables  of  1887. 


Cannon  friction  primers  (experiin|ntal), 
with  modified  priming,  March,  1890. 


Ck»pper  cylinders  of  9,000  pounds,  initial 
conipreHsion  and  tables  of  1887  used  in 
rounds  200  to  208,  inclualTe. 


Fired  into  field  butt,  section  3. 


Uncompressed  copper  cylinders  and  tables 
of  1890  used  in  rounds  201  to  208,  in- 
elusive. 


Cannon  friction  primers  (experiraental), 

with  modified  priming,  March  1890. 
Fired  into  field  butt,  section  2. 
Uncompressed  copper  cylinders  and  tablet 

ufl890. 
Velocities  and  pressure  taken  by  Lieut^ 

O.  M.  Liasak,  O.  D. 
Firing  conducted  by  Lieut.  O.  M.  Lissak, 

0. 1).  RAAiHtant  proof  orticer. 


Special  remarks  about  earh  fire,  nuch 
as  effect  on  pioco,  action  of  breech 
me^'lianiam,  coii(»umpti«n  of  powder, 
sound  of  projectile  in  fiight,  scatter- 
ing of  fragments,  etc.,  and  metro- 
logical  data. 


660 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Beoord  of  firing  with  3,6-%noh  B,  L.  fiM  mortar  (iteel),  No.  1,  WatmrUei 

[OtUectoTi 


Date. 


1800. 


Nov.  24 


Nor.  25 


P.   M. 


iA.     A. 


No. 

of 

fire. 


212 


213 


2U 


215 


216 


217 


218 


210 


220 


221 


222 


Powder. 


Kind. 


94 

§ 
I 


,  a 


o 
1-9 


Pi 


Dec.  10 


Weight 


Lbs.   Oz. 
0     11 


Projectile. 


Kind. 


s 


M 

C 

i 
I 

I 


Weight. 


Lb».  Ot. 
19     4  natural 
— : —  weight. 


10 


4  natnral 
-  weight. 


10     3 
14 


20 

0 

10 

12 

4 

20 

0 

10 

2 
14 

20 

0 

10 

1 
15 

20 

0 

10 

4 

12 

20 

0 

10 

1 

0 
0 

20 

0 

10 

5 
11 

20 

0 

10 

4 

12 

20 
"10" 

0 

~1 
15 

sand. 


sand. 


aand. 


sand. 


sand. 


sand. 


sand. 


sand. 


sand. 


20     0 


EleTa* 
tion. 


45    00 
45    00 


45    00 


45    00 


45    00 


15    00 


15    00 


IS    00 


15    00 


60    00 


60    00 


Becoil. 


J 


Ft.    In, 
3       0 


0 


.  I 


o  .    / 

«ro    I 

'  x3  ■- 


9=3 


0        8 


a 

E 


[Ohject  of  firing,  to  test  feasibility  of  using  1 


A.H. 

223 

Mfg 

1        0 

|3 

m 

if 

10     0 
1     0   sand. 


20     0 


10 


S 


<•  3 


1 
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Arseual,  ai  Sandjf  Hook,  K,  J.,  from  November  24  to  Deeember  19, 1890. 
test  mortar  cwrUce.] 


\IortHr  muuuted  on  new  experimfntal  cavt-steel 
caninxe  made  at  Watorvliet  Arsenal.  Can- 
non friction  primors  (experimental),  with  mod- 
ified priming,  March,  IflSW. 


pired  from  field  inra  platform, 
jtecoil  anreatndned. 
'  piredto 


owder  put  np  in  3.2- inch  cartridge  Inmoi,  which 
rendieredkokMing  of  breechblock  dMi 


loult. 


Special  remarks  about  each  fire,  each  as  effeot  on 
piece,  action  of  breech  mechanism,  contnmption 
of  powder,  soand  of  projeotile  in  flight,  scatter- 
ing of  fragments,  etc.,  and  metrological  data. 


t  Firing  oondiieted  bTL1ent.O.  IL  Lissak.O.D. 
I      Present,  Capt.  JC  Bimie,  O.  D.,  assistant  proof 

:  Mortar  star  ganged  after  roond  222  November  27, 
l«t90,  by  Lieut  O.  M.  Liasak,  a  D. 


Mortar  nearly  horixontal  after  fire. 
Elevation  after  fire,  42^. 


Free  recoil.  Pieces  of  anbnmt  cartridge  bag  act 
holding  fire  fonnd  in  bore  elevation  after  fire, 

480  46'. 


Recoil  restrained  bv  2|-inch  rope:  rope  allowed 
recoil  of  4  feet.    Elevation  after  fire,  42^  StH. 


Eleration  after  fixe,  44^  lO*. 


Rope  restraining  reooil  broke.  ElaTatlon  after  fixe^ 


Recoil  restrained  by  21-iiioh  ropedonbled,  allowing 
recoil  of  6  feet.  Ko  ohange  in  elevation  after 
fire. 

Elevation  after  fixe,  Ifio  80'. 


Rope  removed  from  poet  and  passed  over  iron  bar 
driven  into  the  sand.  Rope  slipped  over  bar 
at  discharge.    Elevation  after  fire,  \9P  10'. 

Rope  reetraining  re<'oiI  removed.  Elevation  after 
fire.  W*  15'. 


Ko  change  In  elevation  lifter  fire. 


charge  loose  in  chamber  wltliont  cartridge  bag.] 


Mortar  monnted  on  new  experimental  steel  car- 
riage made  atWatervliei  Arsenal.  Cannon 
friction  primers  (experimental),  with  modified 
priming,  March,  1800. 


Stops  of  vent  shield  hare  been  replaced  by 

longer  omss. 
Fired  into  field  butt,  section  L 


Firing  conducted  by  Lieut  O.  M.  Lissak.O.  D., 
assMtant  proof  oflieer. 


As  the  constmction  of  carriage  does  not  permit  of 
any  depression  being  given  piece  before  inser* 
tlon  of  cartridge,  the  rear  end  of  carriage  waa 
raised  so  as  to  bring  the  piece  nearly  verucal. 

Mortar  turned  over  on  left  aide. 
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Beeord  of  firing  mUh  3.64it<A  B.  L.  field  mortar  (riefl).  .V> 
[ObieetorftrlBC-t**^ 


i 

PlLHUIItt; 

■qunfaKh 

^ 

of  bn. 

1891. 

Lbt.Ot. 

LH.  Oi. 

«     > 

Jte. 

PMwb 

2U 

1      0 

»     0 

0  ts 

•» 

Bo.*,  lira 

aas 

i 

1      « 

"  ■■.»^. 

0    45 

eM 

N».*.IS  »■ 

20      0 

220 

1 
1 

.. 

i 

Itund. 

2D       0 

B    44 

«33 

SO.A.15,5* 

217 

li    i 

UT 

Ka.4.S.S< 

3 

ISuiut. 

i 

20       D 

3 

228 

» 

0   u 

^ 

]1^. 

g  u 

MS 

No.  t.  t  IS 

Jao.  a 

P.M. 

i 
1 

IJ  HUld. 

1   00 

M+V 

K...... 

»/«! 

1    30             «1& 

»•.*.•.»», 

X 

? 

"2 

£ 

ao     fl 

231 

1 

0      B 

le  "i 

2    00     LoM.... 

K»  *.  S  M 

£ 

iSund. 

s 

20      « 

232 

0>    B 

13  und. 

2U       0 

2    00 

410 

No.li.xw 

833 

A      ti 

H  wnd, 

»~"o 

L«M.... 

iOfV 

1 
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Waterrleit  Arsenal,  at  Sand^  Hook,  N.  J,,  January  8,  1891, 
irelooitie*  and  preMures.] 


Wind, 

ntrength 

anddi- 

reoUon. 


u 

a 
o 
x: 

a 
« 

9 


a 


Mortar  mounted  on  new  experimental 
steel  carriaire  made  at  WatervlietAr- 
aenal.  Cannon  friction  primers  (expert* 
mental),  with  modified  priming,  March, 
IBM. 


Fiml  int4>  field  butt,  seotion  1.1 
Uncooipreiwed    copper   oylinders  and 
tobies  of  1890. 


Special  remarks  about  each  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc.,  and  me- 
trological  data. 


Pressures  andTelocitiea  taken  by  Lieut. 
W.  W.  Gibson.  O.  D.  Firing  conducted 
by  Lieut.  W.  W.  Gibson,  O.  I>.,  assistant 
proof  otficer. 


Recoil  restrained  by  2i-inch  ropestrap  througli 
rings  of  carriage  and  over  post  in  front  and  to 
left  of  piece,  liope  allows  recoil  of  3  feet. 
Rope  broke.  Mortar  turned  over  backwards 
three  times  in  i-eooiling  1 5  feet.  Upper  handle 
of  breechblock  turned  in  towards  the  piece. 
Shaving  gouged  from  left  side  of  elevatini; 
arc. 

Recoil  rope  passed  thmujeh  rin£s  of  carria)c«' 
and  fastened  to  two  holdfasts  m  tvont  and  uii 
each  side.  Rope  alh* ws  r»roI]  of  6  feet .  KofMi 
broke.     Recoil  13  feet. 

|-inch  iron  bar  passetl  through  loops  of  car 
riage.  Rope  strap  maile  fast  to  bar.  Recoil 
ro^  passed  through  straps  and  fasteued  an 
in  laat  round.    Rope  allows  recoil  of  6  feet. 


Wires  of  rear  velocity  target  not  out. 


Wires  of  velocity  torgeta  not  cut 
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Record  of  firing  with  S,6'inch  B.  L.  field  mortar  («ieel).  So.  U 

[Object  of  flritig,  to  tect 


Date. 


1891. 


Jan.    9 


A.  M 


No.  of 
series. 


8 


8 


10 


11 


No.  of 
Are. 


234 


235 


286 


287 


238 


230 


240 


241 


242 


248 


244 


Powilor. 


Kind. 


§ 


O 
^ 


>    §    i 


to 

a 


CD 


§ 

d 


.X3 

tc 


Oz, 
8 


3 


8 


8 


3 


3 


Prqfectile. 


Kind. 


3 


o 

s 


3 

a 

.1 

ft     * 
H 


9 

i 


Weight. 


Lh§.  Oz, 
19     2 

14  Band. 


20 


19      2 

14  sand. 


20 


19      4 

12  ftand. 


,  20 0 


lU      4 

12  sand. 


20 


19     2 

14  Hand. 


20 


19 


11  oand. 


20     0 


19  4 
12  sand. 

20  0 


Eleva- 
tion. 


o       I 
15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


Recoil. 


Ft,  In, 
8      0 


0 


2    10 


Wind. 

atrenfitli 

aBdoi- 


I 


19      4 

12  sand. 


20 0 

19      2 

14  sand. 


20 


19      3 

13  sand. 


20 


19      3 

13  sand. 


20 


8 


2    10 


15    00 


15    00  I    3      0 


15    00 


15    00 


2    10 


2    10 


3 

e 

9 
t 


« 
c 


e 
u 


TARGET. 


No.  of  round. 


235 
23(5 
237 
238 
239 
240 
241 
242 
243 
244 


Devils- 

Range. 

tion, 

right. 

Tardi. 

Tardi. 

307 

4 

325 

3 

U12 

3 

325 

8 

305 

3 

319 

3 

323 

3 

305 

3 

323 

8 

341 

8 

Greatest  range S*l 

Least  ran;;e 3b5 

Di8p<^r8ion  in  rnn^e J* 

Greatest  deviation  from  plane  of  reference ' 

Least  deviation  from  plane  of  reference 3 

Lateral  dispersion i 
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WaUrvli$t  Arsenal,  at  Sandy  ffook,  N,  J.,  January  9,  X891. 
Aoonraoy  of  morter.] 


Time  of  flight 

Special  romarlis  abont  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechaniuu,  consumption  of  powder, 
sound  of  projectile  in  flight,  soatter- 
ingof  i^ragments,  etc.,  andmetrolog- 
ioaldat*. 

First 

stop- 

watcn.* 

Second 

stop. 

watoh.t 

Ste§. 

HorUr  mounted  on  new  experimental  steel 
earriaffemadeatWatervlietAraenaL  Can- 
non motion  primen  (experimental), with 
modified  priming,  ICaroh,  1890. 

Sighting  shot  Bange,  846  yards.  De- 
ylation  to  right  of  plane  of  referonc^ 
2  yards. 

H 

H 

H 

4» 

First  primer  ftfledt 

«l 

Direction  ^venby  planedironatrip  nailed 

to  platform. 
Fired  down  the  heaoh. 

H 

* 

H 

1 

H 

a 

4 

*j 

H 

Mortar  sighted  hr  Lieat.  0.  M.  LisaaJt,  0. 
D.    FaU  of  projeotile  obeerved  by  Sergt. 
Johnston,  ordnanoe  detachment. 

*  Held  by  Lieut.  O.  M.  Lisaak,  O.  D. 


tHeld  by  Sorgt.  Joliuston,  ordnaui^  detachment. 
TARGBT. 


No.  of 
round. 


Yd».  Yards, 

,]0     Mean  range 318.5 

[iQ  I  Mean  lateral  deviation  from  plane  of  ref- 

[  10  I      en'DCo 3, 1 

,10  ;  Mean  lonj^itudinal  deviation  from  center 

1 10  j      of  iiiipitct 9 

1 10  '  Meai.  lateral  deviation  from  center  of 

]  10  •      impact .U 

.10  . 

.10 

.10 


31-*- 10=3.1 


IM-i-lO-iS 


L80-*-10=0.1S 


CC6 
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Record  of  firing  with  S.S-ineh  B,  X.  field  mwrtair  (9ieel),  No.  1,  Waierrlift 

[0!U«ct  of  ftrtBg.  to  wt 


1 

No. 
of  se- 
ries. 

No. 

of 

fire. 

Powder. 

PrqjeotUe. 

Elera- 
tion. 

B«ooi]. 

Wind. 

Date. 

Xind. 

Weight. 

Kind. 

Weight. 

StRlkgtk 

anidi- 
rectioi. 

* 

1 

18qL 

A.M. 

12 
18 
14 
15 
16 
17 
18 
19 
20 
21 

245 
246 
247 
248' 
249 
250 
251 
252 
253 
254 

• 

i 

1 

1 

• 

l^ 

s 
■  8  ■ 

m 

to 

■ 

M 

1 
s 

OttiMet. 
5 

6 

6 
5 
5 
6 
5 
5 
6 
5 

• 

oi 

3 

• 

3 

S 
a 

■!• 

1 

1 

Lb9.  Oz. 
19     3 

18  sand. 

O       1 

15    00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 

Ft,  In. 

5      « 

5  6 

e     2 

•  3 

.     Oj 

•  0 

6  6  < 

1 
1 

1 
6      3 

6      2 

'1 

20      0 

19      3 

13  sand. 

20     0 

19      3 

13  sand. 

20     0 

«. 

T8"  l6 
1      1  sand. 

20     0 

To"    3 

13  sand. 

1 

20     0 

9 

Jan.     0 

"19"  3 

13  sand. 

20      0 

^     a 
t 

s 

19      1 

15  sand. 

C 

20     0 

e 

"19     3 

18  sand. 

6. 

20      0 

19     3 

18  sand. 

20      0 

"19"  ~4 

12  sand. 

20     0 

TARGET. 


No.  of  round. 


245 
246 
247 

248 
LM9 
2.50 
251 

•_'52 

L>r>:{ 

254 


Deviation, ' 
right. 


Oreat<^at  range 5** 

Least  ran;re *^ 

DLsperHion  in  raujce ^^ 

Greatest  deviation  rj-om  plane  of  reference  • 

Least  dev iatiou  from  plane  of  referent-e  

Lateral  dHpemlon  * ^ 
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Arnenn),  at  Sandy  Hook,  N,  X,  January  9, 1891 — Continned. 
aiH'iiriioy  of  mortar.] 


Time  of  flight 


Fint    Second 
■top-      stop- 
watch.* watch.t 


6 


iioat. 


5i 


Mortar  mounted  on  new  experimental  steel 
Sees.   I     carriage  mad6  at  Watervuet  Arsenal. 
5| 


H 


Special  remarks  abont  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  prqjeotile  in  flight,  scatter- 
ing of  ftragraents,  etc.,  and  metrolog- 
icai  data. 


H 


Lost. 


^ 


5iJ 


«i 


H 


6 


n 


H 


Direction  given  by  planed  iron  strip  nailed 

to  platform. 
>  Fireu  down  the  beach. 
Seven  or  eight  i«hells  broke  in  two  partM 

at  rotating  band  on  striking  ground. 


Shell  broke  n  p  in  mortar.  Base  of  shell 
struck  at  abont  800  yards;  time  of 
flight  of  liase,  5|  secohda. 


Mortar  sighted  bv  Lieut.  O.  M.  Llssak,  O. 
D.  Fall  of  pcoJectUe  observed  by  Swgt. 
Johnston,  ordnance  detachment. 


«  Held  by  Liant  O.  M.  Lissak,  O.  D. 


t  Held  by  Sergt.  Johnston,  ordnance  detachment. 
TARGET. 


Ko.  of 
round. 

Range. 

Yardn. 
558 

5e:i 

579 
583 
549 
525 
482 
5»7 
582 
586 

Lat«ral 
devia- 
tion 
ftom 

plane  of 
refer- 
ence, 
right. 

From  center 

of  impact, 

longiindi- 

nal. 

From  center 

of  Impact, 

Uteral. 

+ 

— 

Right 

Left 

246 

246 

YardB, 

4 
2 
3 
3 
3 
4 
4 
3 
4 
4 

rd*. 

• 

"4*7* 
20.7 

24.7 
...... 

3.7 
26.7 

Tda. 
.3 

Yard*. 
.6 

Yds. 

"iX 
.4 
.4 
.4 

'".'4' 

Yard*, 

Mean  range 558.3 

Mean   lateral  deviation  fram  plane  of 

reference  3.4 

Mean  longitudinal  deviation  from  ceu- 

terof  impact 23.84 

•47 

218  .  ... 

249 

9.3 
33.3 
76.3 

:»■ 

.6 

250 

251 

232 

Mean  lateral  deviation  trom  ct'uter  of 
impact 60 

253 

254 

.6 
.6 

5,583 

34 

119.2 

119.2 

3.0 

8.0 

1 

(.  S83-I-10 

=568.8 

84-i-l( 

»=3.4 

238.4 +10— 23.84                 6.0+10-0.60 
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Eeoard  of  firing  with  S.6-%nck  B.  L.  field  mortar  (9teel),  Ao.  /,  W^ienliet 

[Ol^Mtofllrias^totMt 


Date. 


1801. 


Jan.     0 


P.  M. 


No. 
ofae- 


22 


23 


24 


2& 


26 


27 


28 


20 


30 


31 


32 


No. 
of 

fire. 


255 


250 


257 


258 


250 


260 


261 


262 


263 


264 


265 


Powder. 


Kind. 


g 


a 


n 


I 

0 


"Weight. 


Projectile. 


Ouneet. 
3 


3 


3 


8 


3 


3 


Kind. 


Weight. 


'*S.3a 


I 

■8 
2 

I 


e 

I 

o 


£5«.  Or. 
10     4 

12  aand. 


•and. 


20 

0 

18 

1 

13 
3 

20 

0 

18 
1 

"20~ 

fi 
5 

0 

18 

1 

l4 
2 

20 

0 

18 

1 

U 
2 

20 

0 

18 

1 

"16 

1 

20 

0 

18    13 
1      3 

20  ~0 

'l8~12 
1      4 


20 

0 

18 

13 

1 

3 

2U 

0 

18 

14 

I 

2 

20 

~6 

18 

13 

1 

3 

•and. 


•and. 


aand. 


•and. 


•and. 


•and. 


•and. 


sand. 


aand. 


20 


Bleva- 

tion. 


o      t 
15    00 


15   00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    CO 


15    00 


15    00 


15    00 


Beoofl. 


H 


Wlai 


I 


t\ 


§     I 

-«     I 


c 
e 


TARGET. 


No.  of  round. 


256 
257 
258 
250 
280 
201 
262 
263 
264 
265 


Dovia- 

tion, 

right. 


Tardi. 

TardM. 

302 

2 

«27 

3 

309 

3 

336 

3 

313 

4 

307 

3 

312 

8 

336 

4 

S41 

3 

830 

4 

GreateAt  range «t 341 

Leaat  range an 

Biaperaion  In  range 38 

Greatest  deviation  from  plane  of  reforDUco 4 

Least  deviation  from  plane  of  reference 2 

Lateral  dispersion i 


lOonracy 
Timeo 

of  mortar.] 

fiUglit. 

Special  remarks  about  each  Hre.  each 
as  effect  on  piece,  action  of  breech 
roechaniam,  consumption  of  powder, 
sound  of  projectile  m  flight,  scatter- 
inff  of  fragments,  etc.,  and  metrolog- 

Fint 

stop- 

Kateh.* 

Second 

Btop- 

watch.t 

Sect. 

4 

IfforUr  moimted  on   new  experimental 
•teel  carriage  made  at  Watervliet  Arse- 
nal.   Cannon flriotion  primers  (experimen- 
tal), with  modified  priming,  Macvb.  1890. 

Sighting  shot.  Range,  338  yards.  De- 
Tiation  Aram  plane  of  reference,  2 
yards  right. 

H 

H 

H 

H 

*h 

» 

4 

a 

4 

First  primer  broken;  fidlad  to  ignite 
ohkrge. 

H 

4 

Direction  giren  by  planed  iron  strip  nailed 
>    to  platform. 
Fired  down  the  beach. 

3| 

Firat  atop-watoh  bfokeii. 

41 

44 

H 

4 

Mortar  lighted  by  Lient.  0.  M.  Lissak,  0.  D. 
Fall  of  projectile  observed  by  Sergt.  War- 
wick, ordnance  detachment. 

- 

*HeId  by  lient.  O.  K.  Liasak,  O.  D. 


f  Held  by  Sergt.  Warwick,  ordnance  detachment. 
TABOST. 


"No.  of 
round. 


Range. 


56. 

::>7. 
:60. 

!61. 
«2. 
!63. 
«4. 
63. 


rard«. 
302 
327 
309 
330 
313 
307 
312 
386 
341 
330 


3,213 


Lateral  de- 
viation 
from  plane 

of  refer- 
ence, right. 


Yards, 


From  center 
of  impact, 
longitudi- 
nal. 


ftf. 


2 
3 
3 

3  i  14.7 

4  ! 

3    

3    

4  14.7 

3  19.7 

4  ,    8.7 


Td$, 
19.3 


From  o«uter 

of  impact, 

lateral. 


Right. 


Tard§, 


J  12.3  .. 


32  '  03.5 


8.3  ; 

14.3 : 

9.3 


0.8 


0.8 
0.8 


63.5 


2.4 


I^ft. 


1.2 
0.2 
0.2 
0.2 


0.2 
0.2 


a2 


2.4 


Tards. 

Mean  range 321.8 

Mean  lateral  deviation  firam  plane  of 

reference 3. 2 

Mean  lonyptudinal  deviation  from 

center  ol  impact 12. 7 

Mean  lateral  deviation  l^rom  center 

of  impact 48 


a,213-t-10s321.8 


82-«-10s8.a 


127-t-10s=X2.7 


4.8-i-X0sl0.4« 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


RcL'ord  of  firing  with  3,6'inch  B.  L,  field  mortar  {ste^l),  No,  i,  WatenlM 

'Olu«otor  firing,  totai 


Date. 


189L 


Jan.    9 


P.M.  , 


No. 
ofse- 
riciB. 


33 


34 


35 


36 


37 


38 


30 


40 


41 


42 


No.  of 
fire. 


266 


267 


268 


269 


270 


271 


272 


273 


274 


275 


Powder. 


Ejnd. 


m 
ei" 

a 

© 
•f-i 

I 
i 


a  , 
&  1 

s 

3 

H 

Hi 


fit 


& 


Weight. 


Ounces. 


Projectile. 


Kind. 


o 


l4 

V 
o 
hi 


« 

s; 


• 

9 


U 

e 


Weight. 


Xfft«.  Oz. 
18    14 
J 2uad. 

20      0 


18 
1 


11 
5gand. 


20 

18 
1 


"10 
6  sand. 


20      0 


18 
1 


15 
1  sand. 


20      0 


10 
1 


0 
Osand. 


20     0 


T8 
1 


12       • 
4  sand. 


18" 
1 


11 
5  sand. 


20 


18 

1 


13 
Snand. 


20      0 


18 
1 


15 
Isand. 


20      0 


10 
1 


0 
Oaand. 


20     0 


Eleva- 
tion. 


o     t 
15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


15    00 


16    00 


15    00 


Wini 
Tectioo 


ft.  In. 
«     0 


6     0 


5      9 


•      0 


6      3 


e    1 


5    e 


6      0 


•     6 


•      3 


a 

S 


TARGET. 


No.  of  round. 


266 
•267 
268 
260 
270 
271 
272 
273 
274 
275 


Range. 


lards. 
561 
508 
515 
564 
530 
631 
502 
521 
558 
540 


Devia- 
tioUf 

right. 


Yards. 
4 
5 
5 
5 
4 
5 
5 
4 
5 
5 


Greatest  range ^ 3** 

Least  range ^- 

Dispersion  in  range C 

Greatest  deviation  from  plane  of  reference '» 

Least  deviation  from  plane  of  reference * 

Lateral  dispersion l 


REPORT  OF  THE  CHIEF  OF  ORDNAN 


Arsenal,  at  Sandtf  Hook,  X.  J.,  Januarif  0,  189X — Contiuued. 
aoouTBoy  of  mortar.} 


Time 

of 
flight. 


ifee*. 


H 


H 


H 


H 


H 


H 


H 


H 


Mortar  inoniit«don  new  experimental  steel  carriage 
made  at   Waterviiet  Arsenal.    Cannon  Motion 

S rimers  (experimental),  with  modified  priming, 
larcii,  1890. 


Direction  given  hj  pl«ned  iron  strip  nailed  to  plat- 

form« 
Fired  down  the  beaoh. 


Special  remai 
OS  effect  «i 
mechiininm 
sound  of  J) 
tering  t^f  n 
logical  data 


Two  primers 


Stop  watch  held  by  Sergt.  Warwick,  ordnsnce  de- 
tachment. Mortar  signted  by  Lieut.  O.  M.  Lis- 
sak,  O.  D.  Fall  of  projectile  obsexred  by  Sergt. 
Warwick,  ordnanoe  detachment. 

Firing  oonauoted  by  Lieut.  O.  M.  Lissak.O.  D.,  as- 
sistant proof  officer. 


TARGET. 


Ko.of 
round. 


286. 
2Wr 
268. 
260. 
270. 
271. 
273. 
273. 
274. 
275. 


Range. 


Lateral 
devia- 
tion 
from 

plane  of 
refer- 
ence. 


Yards. 

561  I 

508 

515 

V4 

530 
631 
502 
521 
558 
540 


Yards. 

4 
5 
5 
5 
4 
5 
5 
4 
5 
5 


6,330 


47 


From  center 
of  impact, 
longi- 
tudinal. 


Yds. 
27.1 


30.1 


24.1 
15.1 


06.4 


From  center 

of  impact, 

lateral. 


Right. 


Yds.  i  Yards. 


25.9 
18.0 


0.3 
0.3 
0.3 


3.9 

2.9  ; 
3L9 
12.9  t 


0.3 
0.3 


06.4 


0.3 
0.3 


2.1 


Left. 


Yds. 
0.7 


0.7 

6.7 


2.1 


Mean  range 

Mean  lateral  deviatio 

reference 

Mean  longitudinal  dc 

ter  of  impact 

Mean  lateral  deviatio: 

tmpaot 


6»3304-10s633.0       474-10s4.7       1,928^10=10.28       4.S-I-1 


} 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  fifing  with  3.6'inok  B,  L,  field  moriar  {tteel),  Ao.  U 

[OlO«otof  AriBg,tet«tt 


TARGET. 


No.  uf  round. 


277 
278 
279 
280 
281 
282 
283 
284 
286 
286 


Kange. 

Deviation 
right. 

Yards. 

Tard9. 

938 

13 

879 

13 

900 

12 

880 

14 

861 

13 

880 

13 

928 

14 

881 

14 

875 

15 

853 

17 

• 

Date. 

■ 

No. 
of  se- 
ries. 

No.  of 

Powdor. 

Prctjectile. 

Elem- 
tion. 

BecoEL 

▼bid. 
stnaetb 
saddi- 
rsctita.  - 

firo. 

Kind. 

Weight. 

Kind. 

Weight. 

1891. 

• 
A.M. 

43 

44 
45 

46 
47 
48 
49 
50 
51 
52 
53 

•  276 

277 
278 
279 
280 
281 
282 
283 
284 

1 

285 
286 

• 

m 

1 

1 

• 
• 

• 

M 

C 

1 

4 

Ounces. 
8 

8 
8 
8 
8 

8 
8 
8 
8 
8 
8 

i 

• 

1 

1 

> 

Lbs.  Oz. 
19      3 

13  sand. 

O        r 

15    00 

15    00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 
15    00 

U 

U 
U 
U 

9 
5 

2 
2 

2 

1 

1 
t 

j 

20      0 

18    12 
1     4  sand. 
20      0 

t 

19     1 

0    15  sand. 

20     0 

1 
1 

18    12 
1     4  sand. 

1 

20     0 

0      . 

18    11 
1     5  sand. 

i 

Jan.   10 

20     0 

18    12 
1     4  sand. 

"  1  ' 

e     > 

20     0 

C 

e 

18    15 
1     1  sand. 

20     0 

18    15 
1      Isand. 

20     6 

1 

18    13 
1     3  sand. 

20      0 

18    14 
1      2  sand. 
2o     0 

18    13 
1     3  sand. 

♦ 

20     0 

Greatest  range *> 

Least  range ^' 

Dispersion  in  range ^ 

Greatest  deviation  from  ])lane  of  fire I  • 

Least  deviation  from  plane  of  fire I* 

Lateral  dispersion '■> 


EEPORT  OP  TELE  CHIEF  OF  ORDNANCE. 
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Watervliet  Arsenal^  at  Sandy  SooJCf  X  J,,  January  10, 1891, 
aoouraoy  of  mortar.] 


Time 

of 
flight. 


Sect. 


n 


7i 


H 


n 


7i 


u 


u 


Mortar  mounted  on  new  experimental  atod  car- 
riage made  at  Watervliet  Arsenal.  Cannon 
friction  primera  (experimental),  with  modifled 
priming,  March,  1890. 


I  Direction  given  by  planed  atrip  of  iron  nailed  to 
I     platform. 
'  Fired  down  the  beach. 

Kecoil  reatraiued*by  2i-inch  rope  doubled,  and 
arranged  aa  in  roiiiid  220. 


Special  remarka  ab6at  each  fire,  auch  aa 
effect  on  pieca,  action  of  breech'mech- 
aniam,  conaomption  of -powder,  aound 
of  prq}ectile  in  flight,  acattering  of 
fragmenta,  etc.,  and  metrological  (&ta. 


"Sighting  ahot.  Range,  007  yarda.  De- 
viation from  plane  of  iira,  12  yarda, 
right. 


Kopo  allowed  recoil  of  9  foet. 


Stop  watdi  held  by  Sergt.  Warwick,  ordnance  de- 
tachment. Fall  of  projectile  obaervwl  by  S«:rgt. 
Warwick,  ordnanceaetaohnient.  Mortarsigkted 
by  Lieut.  O.  M.  Liasak,  O.  D. 

Firing  condncted  b^  Lieut.  0.  M.  Liaaak,  O.  D., 
aaaiatant  proof  omcer. 


Firnt  primer  failed.    Ro]m  allowed  re- 
coil of  5  feet. 


Firat  primer  failed.    Rope  allowed  re- 
coll  of  3^  feet. 


Rope  allowed  recoil  of  2  feet. 


TARGET. 


Ko.of 
round. 


Yards. 

277 

938 

278 

879 

279 

900 

280 

880 

281 

861 

2«2 

880 

283 

928 

284 

881 

28.5 

875 

286 

853 

8,875 

Range. 


Lateral 

deviation 

from 

plane  of 
fire,  right. 

Yards. 
13 


From  center 

of  impact, 

longitudinal. 


Yds. 
50.5 


12.5 


13 
12 
14 
13  t 

13  i 

14  I  40.5 

14    

15  I 

17  I 

138   103. 5" 


8.875-;- 10  —  887.5 

WAE  01— VOL  III- 


Yds, 
**8'6* 


7.5 

26.5 

7.5 


6.5 
12.5 
34.5 

103:5 


From  c-enter 

of  impact, 

lateral. 


Right. 


Yds. 


0.2 


0.2 
0.2 
1.2 
3.2 

5.0 


Left. 


Yds.  Yards 

0.8  IMeanninge 887.5 

0. 8  I  Mean  latei-nl  deviation  from  planeof 

1.8  I     fire 

Mean  longitudinal  deviation  from 

cniter  of  impact 

0. 8    Mean  lateral  deviation  from  center 
of  impact 


0.8 


5.0 


13.8 

20.7 

1 


138-4-10^13.8 

V6 


207 -H  10- -20.7 


10 -5- 10^1 
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REPORT  OF  *rHE  CHIEF  OF  ORDNANCE. 


Uncord  of  firing  with  S.6-inch  B,  L.  field  mortar  (tteef ),  Af.  1. 

[Ut^ect  of  firiBf.  to  tent 


Date. 


1891. 


Jan.   13     1>.   M.  . 


Jan.  IS 


■A.,  M. 


No. 
of  ae- 
riea. 


Powder. 


No.  of 
lire. 


Projectile. 


No.  of  rounds. 


288 
289 
290 
391 
292 
293 
294 
295 
296 
297 


54 


55 


56 


57 


58 


50 


60 


61 


62 


^       68 


64 


Kind. 


Weight. 


287  h 


288 


289 


290 


291 


292 


293 


294 


295 


m 

C4 

(3 

O 

J! 

0 


296 


297 


e 


c 
o 


11 


U 


Kind. 


Weight. 


Eleva- 
tion. 


BeooiL 


s^-Ci^'  19     3 

;.s|S.g2i      i3««d. 

^   W  **   Vk  ' 


•|gs5.20_J 


u 


11 


11 


11 


11 


11 


11 


11 


11 


18    10 
1      2  Band. 
4  lead. 


o      < 
15    00 


15    00 


t 


I 

P 

I 

u 

a 

2 

I 

I 

00 

I 

V 

« 

I 

o 


20 0 

18    14 

J^ 2  sand. 

0 


20 


18 
1 


8 

4  Hand. 


15    00 


13    00 


4  lead. 

^      0  I 

18    10  '  15    00 

1      6  Hand. 

20      a 


I 


18    15  15    00 

1 laand.  . 

"20     b  ' 

'  15    00 


18    10 

1      2  sand,  i 

4  lead.   I 


I 


20 


I 


18    12  I  15    00 

1      4  sand. 


20      0 


18      8  15    00 

1      4  ?an?-  ; 
4  lead. 

6 


20 


18    10 
M      0 


18    14 
20  "O" 


15    00 


15    00  I 


andiii 

TVCXML. 


Fta, 


TARGKT. 


Devia-    1 
tion, 
right. 


Yards. 

Yard*. 

1,126 

19 

1.248 

17 

1,223 

16 

1,231 

17 

1,210 

17 

1,230 

16 

1,225 

16 

1,237 

18 

1.208 

17 

1,227 

16 

3 
■ 


Greatettfange 1  =*• 

Least  range ^  •^' 

Dispersion  in  rangift *^ 

Greatest  deviation  from  plane  of  lire |^ 

Leaat  deviation  from  plane  of  flre 

Lateral  dispersion ' 


EEPOBT   OP  THE   CHIEF  OF   ORDNAJTCE. 


675 


Watervliet  Arsenal,  at  Sandy  Hookf  N,  J,,  January  IS,  1891, 
accuracy  of  motar.] 


Time 

of 
flight. 


Seen, 

7 


liOat. 


H 


0 


8 


Mortar  mounted  on  new  experimental  ateel  carriage 
made  at  Watervliet  Arsenal.  Cannon  Action 
primers  (experimental),  with  modified  priming, 
Mardi,  1800. 


8 


8 


7i 


8 


8i 


7| 


Powder  pnt  up  in  two  cartridges,  weighing  8  and 

8  ounces,  respectively ;  thesmaller  one  placed  in 

chamlxir  first. 
Fired  down  the  beach.  Aimed  at  center  of  1-mile  < 

target. 
Recoil  restrained  by  2^inch  rope  arranged  as  in 

previous  firing.    £ope  allowed  recoil  of  5  feet. 


[ 


fired  down  the  beach. 


Mortar  sighted  by  Lieut.  O.  M.  Lissak,  0.  D.  Fall 
of  projectile  ooserved  by  Corpl.  Alward,  ord- 
nance detachment.  Stop  watch  held  by  Corpl. 
Alward«  ordnance  detachment. 

Firing  conducted  bv  Lieut.  O.  M.  Lissak,  0.  D., 
assistant  proof  officer. 


Special  remarks  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  mech* 
anism,  consumption  of  powder,  sound 
of  projectile  in  flight,  scattering  of 
f^agraents,etc.,and  metrological  data. 


Sighting  shot.  Kange,  1.200  yards.  De- 
viation from  plane  of  fire,  16  yards, 
right. 


TARGET. 


Vo.of 
round. 


Bange. 


288. 


292. 
293. 
294. 
296. 
296. 
297. 


Tards, 
1,126 
1,248 
1,223 
1,231 
1,210 
1,230 
1,225 
1,237 
1,208 
1,227 


12,165 


Lateral  de- 
viation firom 
plane  of 
fire,  riglit. 


Yards. 
10 
17 
16 
17 
17 
16 
16 
18 
17 

16 


From  center  of 

impact,  longi* 

tudinal. 


Yds. 


31.5 

6.5 

14.6 


13.5 

8.5 

20.6 


10. 5 
'105.6 


Yds. 
90.5 


6.5 


8.5 
105.5 


From  center 

of  impact, 

lateral. 


Rightl  Left. 


Yds. 
2.1 
0.1 


0.1 
0.1 


1,1 
0.1 


3.0 


Yds. 


0.0 


0.9 
0.9 


0.9 


3.6 


Yards. 

Mean  range 1,216.5 

Mean  lateral  deviation  from  plane 

of  fire 16.9 

Mcjin  longitudinal  deviation  from 

center  of  impact 21. 1 

Mean  lateral  deviation  from  center 

ofimpact.... 73 


^2,165-^10  =  l,316.5 


109 -i- 10 =16.9 


211-^-10=21.1 


7.2^-10=0.73 
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BEPORT  OP  THE   CHIEF   OF   ORDNANCE. 


Record  of  firing  toilh  3,6-inoh  B.  L,  field  mortar  {^ieel),  S«.  U 

[Object  of  fizlBc.  u>n 


I>j\1e. 


1801. 


Jao.    16 


No. 

of  HO- 


No.  of 
fire. 


A.M. 


65 


60 


67 


68 


70 


71 


72 


73 


74 


75 


208 


299 


300 


301 


302 


303 


304 


805 


306 


307 


308 


Powder. 


Kind. 


2S 

a 
o 


C3 


^ 
t^ 


OB 

s 

p 


Weight. 


Pounds 


Pni^ectile. 


KiDd. 


Wei^t. 


■ 

H 

« 

4.* 

o 

Pi 


s 


I 

a 
>* 


o 
« 

I 

o 


TARGET. 


18    14 
1      2  mud. 


Elova- 
tivn. 


20_  0 

19      4 

12  sand. 
0 


20^ 

i9"~2 

_      '4  Hand. 

20      0 

■]8~i5 
1      1  Band. 


20 
18 


8 

4  sand. 

4  lead. 


20     0 


18    12 
1      4  sand. 


20 


19 
1 


0 

0  sand. 


20      0 


18    14 
1     2  sand. 


20 


15    00 


15    00 


IS    00 


15    00 


15    00 


/>rt. 


«* 


19 


12  sand. 


20 


19     2 

14  sand. 


20 


19      1 

15  sand. 


I 


20 


Kg.  of  ronnd. 


299. 
300. 
3UI. 
302. 
303. 
304. 
305. 
306. 
307. 
308. 


Range. 


Yard*. 
1,893 
1, 891 
1,928 
1,918 
2,040 
1,985 
2. 191 
1, 953 
1,913 
2, 219 


I . 


15  00 

5 

15  00 

5 

15  00 

IS  00 

0 

15  00 

6 

15  09 

e 

s 
c 


Greatest  range t-  ' 

Leastrange - 1  *• 

Dispersion  in  range »^ 

Greatest  lat«nil  deviation  fhnn  plane  of  fire 

Lea»t  deviation  from  plane  of  fire 1- 

Lateral  difipcrsion • 


BEPOET   OF   THE   CHIEF   OF   ORDNANCE. 


Taiervliet  ArBenal,  at  Sandy  Hook,  N,  J,,  January  16, 1891. 

ft 

4;caraoy  of  mortar.] 


Time 

of 
flight 


9i 


Mortar  niouzited  on  new  experimental  steel  carriage 
made  at  Watervliet  Arsenal.  Cannon  friction 
primers  (experimental),  with  spiral  serrated  wire, 
March,  1890. 


1^ 


10 


10 


lOi 


lOi 


II 


lOi  I 


lli 


lU 


Powder  put  up  in  two  cartridges  of  8  oonces 
each. 

Fired  down  the  beach.     Aimed  at  center  of  1* 

mile  target. 
'  Recoil  restrained  by  2|-inch  rope  arranged  as ' 
in  previous  firing.     Rope   allows  recofl  of  5 
feet.    In  rounds  m  to  300,  itocUisive,  rope  al- 
lowed recoil  of  0  feet. 


Mortar  sighted  by  Lieut.  O.  M.  Lissak.  Fall  of  pro- 
jectile obsenred  by  Corpl.  Maloney,  ordnance  de- 
tachment. 


Special  remarks  about  each 
as  effect  on  piece,  action  c 
mechanism,  consumption  oi 
sound  of  projectile  in  flighl 
ing  of  fragments,  etc.,  ai 
logical  data. 


Sighting  shot.  Range,  1<89! 
Deviation  from  plane  of  fire, 
right. 


First  primer  faOed. 


Mortar  tipped  forward  on  face 


Mortar  tipped  forward  on  face 


One  strand  of  rope  broken. 


Mortar  tipped  orer  on  left  sid< 


TARGET. 


No.  of 
round. 


Fromoenter 

From  center 

Lateral  de- 

of impact, 

of  impact, 

viation  from 

longitudinal 

lateraL 

plane^of 

fire,  right. 

+ 

— 

Right. 

Tiftft 

Tardt. 

YdM. 

rd». 

Tarda. 

Yd». 

21 

...... 

100.1 

3.3 

20 

102.1 

2.3 

18 

65.1 

0.3 

16 

75.1 

i.7 

17 

46.9 

0.7 
0.7 

17 

8.1 

21  ;i97.9 

3.3 

17 

40.1 

0.7 

18 

*•»••• 

80.1 

6.3 

12 

225.9 

5.7 

177 

470.7 

470.7 

9.5 

9.5 

Meanrangts 

Mean  lateral  deviation  from  plane  of 
fire 

Mean  lonjritudinal  deviation-  from 
center  of  impact 

Mean  lateral  deviation  from  center 
of  impact 


19.931-f- 10=1.993.1 


177+10=17.7 


941.4-1-10=94^4 


19-f-10=sl.9 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  with  S.6-inoh  B,  X.  field  moriar  (tteel),  No.  1,  W^ifnliel 

[Object  of  firing,  to  tMt 


Date. 


1891. 


Jan.  16 


A.M. 


No. 
ofse* 


76 


77 


78 


79 


80 


81 


82 


83 


84 


85 


No.  of 
fire. 


309 


310 


311 


312 


313 


314 


315 


316 


317 


318 


Powder. 


i 


Kind. 


§ 

s 


O 


Mi 


a 

o 


Weight. 


Pouncf*. 
1 


Projectile. 


Kind. 


I. 

00 


I 


Weight. 


Lb9,  Oz. 
19      0 
1     0  aand. 


20 


19 
1 


0 
Osand. 


20 


19      1 

15  sand. 


20 


18    12 
1     4  Band. 


20     0 


18    14 
1      2  sand. 


I- 


20      0 


18    11 
1      5  sand. 


20 


18    13 
1     3  sand. 


20 


18    14 
1     2  sand. 


20     0 


18    14 
1     2  aand. 


20 


18    13 
1     8  sand. 


20     0 


Elera' 
tion. 


0       > 
25    00 


25    00 


26    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


Reeoil. 


AeC. 


WlBl 

sti^aetb 
a&doi- 
rectkn. 


6  I 


6 


6 ; 


c 

s 

8 


*f    1 


No.  of  round. 


300. 
310. 
311. 
312. 
813. 
314. 
315. 
316. 


TARGET. 


Devia- 
Ban^e.   [     lion, 
right. 


Yards. 

2. 751 
2,760 
2,760 
2,527  ; 

2.752  ' 
2,760 
2,835 
2,875 


Tarda. 
32 
32 
33 
76 
34 
37 
39 
41 


rcrrir 

Greatest  range 18^ 

Least  range iSST 

Dispersion  in  range V» 

Greatest  lateral  deviation  from  plane  of  fire ?S 

Least  deviation  from  plane  of  fire C 

Lateral  diapenioa 44 


MorUr  nxniitcd  on  aitir  BIptrlmcE 
nuu)g  Bt  WttervUvt  Anmsl. 

Emen  {eTurlnMiiUl],  with  apt 
n:ti,ieiMi. 


Fired  down  the  bwsb.    Atmwlal 

RwDll  re«lr«!n(Hl  bj  21-b.oh  rup- 
prcvhtiu  flrlDjc.     Bope  alloTAi 


I  Uortw  lighted  b7  Ltmt.  O.  If .  1 


No.ef 
mind. 

- 

Later*] 

Fnnn  center 
nal. 

\ 

,gi 

+ 

- 

»gl 

M 

Turd,. 
3,7S1 

l!S 

2.127 

IS 

2,835 

2,™ 

12 
32 

n 

39 

TO,. 

■j'.i 
"Y.'s 

133.5 

Yd,. 

Far, 

313 

ta.5 

.9 

«■ 

Sl< 

IS,  020 

321 

aw.s 

227,5 

»■ 

22,020*8=2,761^ 
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REPORT  OV   THE  CHIEF  OF  ORDNANCE. 


Record  of  firing  with  3,6-inck  JB,  X.  field  mortar  {ateel),  2fo.  I,  Watfrrliii 

[Object  of  ftriag,  to  t«rf 


Date. 


1891 


Jan.  le  i  A.  M.  ^ 


No. 
of  se- 
riea. 


86 


87 


88 


89 


90 


91 


92 


83 


94 


95 


No.ofi 
£re. 


Powder. 


Kind. 


319 

•• 

320 

s 

321 

P 

9 

•w 

4 

322 

0 

S 

■ 

■« 

o 

323 

« 

»-* 

>, 

43 

•r< 

« 

►    a   < 

324 

(S 

• 

IH 

-»* 

325 

3 

• 

M 

326 

• 

« 

43 

c 

O 

Ai 

s 

327 

Q 

328 

, 

Weight. 


Prftjoctile. 


Kind. 


Pounds. 


08 
V 


•a 

I 


.a 

I 


Weight. 


Eleva- 
tion. 


Lb*.  Oz. 
18    14 
1      2  sand. 


20      0 


18    lb 
1     1  sand, 


o      f 
30    00 


20      0 


18    13 
1     3  sand. 


20     0 


19 
1 


0 
Osand. 


20      0 


18    14 
X     2  aand. 


30    00 


-30    00 


||80    00 


30    00 


20      0 


18    13 
1     3  sand. 


20     0 


18    14 
1     2  aand. 


20      0 


18    13 
1     3  aand. 


20      0 


18    13 
1      3  sand. 


20      0 


18.  14 
1     2  sand. 

20     0 


30    00 


30    00 


30    00 


30    00 


30    00 


recQ«B.  : 


fget. 


6 


6 


6 


6  I 


6 


e 
« 


X 

B 
O 


.REPORT  OF  THE  CHIEF  OF  ORDN. 


4r»enal,  at  Sandy  Jlook,  X.  J,,  from  January  16,  1891 — Coutii 
iccuracy  of  mortar.] 


Time 

of 
fiiKbt. 


Sea. 
Lost. 


Lost. 


Lout. 


Lost. 


Lost. 


17 


MorturmouTited  on  new  experimental  mortar  rarrlage 
made  at   Watervliet   Aftenal.    Cannon  friction 
primera  (experimental),  with  apiral  serrated  wire, 
March,  1880. 


in 


17 


Ix>flt. 


17 


Fired  down  the  beach.     Aimed  at  center  of  1- 

mile  target. 
Recoil  restrained  by  2|-lnch  rope  arranged  as  in 

previous  firing.    Kope  allowea  recoil  of  6  feet. 
In  rounds  310  to  324,  inclusive,  and  326  to  328,  in- ' 

clnsive,  the  location  of   shots  could  not  be 

found. 


Mortar  sighted  bv  Lieut.  O.  M.  Lissak,  O.  D.  Fall 
of  projectile  ooserved  by  Corpl.  Maloney,  ord- 
nance detarhment.  Stop-watch  held  by  Corpl. 
Maloney,  ordnance  detachment. 

Firing  conducted  by  Lieut.  0.  M.  Lissalc,  O.  D., 
assistant  proof  officer. 


Special  re 
as  effect 
mechan 
sound  o 
ing  of  1 
logical! 


First  prin 


Range,  2,£ 
right. 
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REPORT   OF   THE    CHIEF   OF   ORDNANCE. 


Record  of  firing  miih  S.6-inch  B,  L,  field  m0rta^9trel),  .V«.  7, 

[Ol^ect  of  fiiiBc  to  tMt 


Bate. 


1801. 


Jan.    20  I   A.  M. 


Ko. 
of  Ae- 
ries. 


No.  of 
fire. 


90 


97 


08 


09 


100 


101 


102 


103 


320 


330 


831 


332 


333 


334 


335 


336 


104       337 


Powder. 


Kind. 


105 


106 


338 


339 


107  ,    340 


108 


841 


to 

I 

o 


m 

a 


o 


» 


a 
o 

0 
P 


109      342 


110 


843 


Weight. 


Poundi. 
1 


Projectile. 


Kind. 


o 


1 
S 

I 

M 

« 

I 

a 

M 

a 

9 

.a 

CO 


1] 


1  i 


I 


g 


Weight. 


Lb$.  Oz. 
19      1 

iSaand. 


20 


10     1 

15  sand. 


20     0 


19      4 

22  saad. 


20 


19     2 

14  sand. 


20 


19      4 

12  sand. 


20 


10     1 

15  sand. 


20     0 


10     1 

ISsaod. 


20     0 


19     1 

15  sand. 


20 


10     1 

15  sand. 


> 


20 


18    12 
1      4  sand. 


20 


hi 

a 
t 

> 
g 


9 

m 
u 

o 


18 

1 

13 
3  sand. 

45 

20 

0 

is 

1 

12 
4  Band, 

45 

20 

0 

18 

1 

""12            ' 
4  nand. 

45 

Eleva- 
tion. 


o 
45 


f 
00 


45    00 


30    00 


35    00 


40    00 


40    00 


nctUm. 


FiH, 


80    00 


35    00 


45 


45 


20      0 


;  19      0 

!     1      0  sand. 


20      0 


19      0 
1     0  sand. 

li)     0 


00 


45  00 ; 


45    00 


7  •^ 


10 


12 


12 


14 


14 


14 


00 

1 

81 

00 

8 

00 

8 

00 

1 

7 

s 


E    , 


u 


g 


BEPOBT  OP  THE  CHIEF  OP  ORDNANCE. 
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^atervUet  Arsenal,  at  Sandy  Hook,  N.  J,,  January  SO,  1891. 
xaracy  of  mortar.  ] 


Time 
of 

flight. 


See». 
Lost. 


10 


22 


24 


20 


Mortar  moiint«d  on  new  experimental  steel  car* 
riage  mado  at  Watervliet  Arsenal.  Canncm  fric- 
tion primers  (experimental),  with  spiral  ser^ted 
wiz«,  March,  1890. 


23 


27 


Lost 


Lost.  I 


Direction  giren  by  wooden  strip  nailed  on  plat- 
form. 
>  Fired  down  the  beaoh. 

The  deviation  is  taken  from  a  line  parallel  to  the 
lineoffli^. 


24 


26 


20 


27 


27 


Lo«t. 


Special  rpmarlcH  about  each  Are,  svich 
as  effect  on  piec*e,  action  of  breech 
mechanism,  consumption  of  powder 
sound  of  prctjectile  in  flight,  scatter* 
ing  of  fragments,  etc.,  and  metro* 
logical  data. 


Sighting  shot. 


Sighting  shot.    First  primer  faUed. 


Sighting  shot.    Three  primers  failed. 


Sighting  shot.  Piece  of  nnbumt  car- 
tridge bag,  not  holding  fire,  found  in 
mnssle. 


Sighting  shot. 


Sighting  shot. 


Sighting  shot.     Range,  3,181  yards  i 
aeTiation,  34  yards, left. 


Sighting  shot. 


Sighting  shot.    Mortar  tamed  oyer. 
Servioe  rammer  broken. 


Bango,  3,355 yards;  deviation,  5 yards, 
rigot. 


Range,  8,807  yards ;  devfatSon,  8  yarda. 


w  -<f 
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REPORT   OP   THE   CrflEF   OP   ORDNANCE. 


JRecoi'd  ofjirikg  wUh  3,6'inch  B.  L.  field  mortar  (steel),  No.  1,  WatenlUt 

[Object  of  firinf,  t»  teat 


I 


' 

No. 
of  se- 
ries. 

No.  of 
fire. 

Powder. 

Projectile. 

Eleva-  • 
tion. 

KecoU. 

1 

WiimL    - 

strpnitth 
and«U 
nctioo. 

Date. 

Xind. 

\f eight. 

Kind. 

Weight 

1801. 

1 

A.M. 

Ill 
112 
113 
114 
115 
116 
117 
118 
110 
120 
121 

122 

1 

123 
124 

344 
846 
846 
347 
848 
349 
360 
361 
362 
853 
854 
355 
356 
357 

• 

1 

i 

• 
• 

• 
•*> 

n 

m 

M 

• 

§ 

0 
P 

Poiindt. 

1   1^ 

1 

a   • 
1| 

Si 
?« 

M 
OB 

S3 

1 

< 

1 

g 

1 

•   if  ■ 
3 

1 

i 

s 

1 

• 

1 

Lb*.  Oz. 
18    14 
1      2  sand. 

o      « 
45    00 

45  00 

46  00 

45    00 
40    00 
40    00 
40    00 
40    00 
40    00 
40    00 
40    00 
40    00 

Fwt. 

7 

7 
7 
7 

10 
10 
10 

10 

1 

1 

1 
1 

10 : 

i 

1 

10  ' 

1 
10  1 

t 

1 

10 
10 

1 

20      0 

4 

18    11 
1      5  sand. 

1 

20     0 

19     0 
1     0  sand. 

20     0 

18    12 
1      4  sand. 

20      0 

18  'l5 
1     Isand. 

1 
( 

20     0 

ir  13 
1      3  sand. 

• 

1 

9 

i 

5 

s 

1 

8 

> 

20  '0 

18    15 
1      Isand. 

Jan.  20 

20      0 

18    15 
1      1  sand. 

20     0 

19     2 

14  sand. 

20      0 

18    13 
1     8  sand. 

20     0 

19      0 
1     0  sand. 

20     0 

18    13 
1     3  sand. 

;  20      0 

,  18    14 

1    1      2  sand. 

40    00 

40    00 

• 

'  20      0 

I 

1  18    15 

'    1      Isand. 

20      0 

• 

REPORT  OF   THE   CmEF   OP   ORDNANCE. 
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irsenal,  at  Sandy  Hook,  N,  J.,  January  ISO,  1891 — Contiuiied. 
iccurftoy  of  mortar.] 


Time 

\ 

f 

• 

Speoial  remarks  about  each  fire,  snoh 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  Matter- 
ing of  fnigmenta,  etc.,  and  metro- 
logical  data. 

See*. 
Lout. 

1 

Hortar  rooantod  on  new  Dxpeiimontal  8te«l  car- 
riage made  at  Watervliet  Arsenal.    Cannon  fric- 
tion primers  (experimental),  with  spiral  serrated 
wire,  March,  1890. 

Range,  3,346  yards ;  deviation,  3  yards, 
right. 

1 
Lo8t.   ' 

- 

Range,  3,378  yards;  deviation,  6 yards, 
right. 

IamU 

• 

Range,  3,449yards ;  deviation,  18  yards, 
right. 

1 
1 

• 

Range,  3,494  yards ;  deviation,  5  yards, 
rignt. 

I.ost. 

i 

25 

^ 

1 
Lost. 

♦ 

The  deviation  la  taken  from  a  line  parallel  to  the 

line  of  fire. 
-  Direction  given  by  wooden  strip  nailed  to  plat- 
form. 

Fired  down  the  beach. 

L<»fit. 

• 

23 

» 

24 

Loat. 

* 
• 

Loat. 

lAni. 

Fall  of  prqjectile  obsenred  by  CorpL  Haloncy,  ord- 
nance detachment. 

686 


BEPOBT  OF  THK  CHIEF  OF  ORDNANCE. 


Record  of  firing  with  S, 6-inch  B.  L.  field  mortar  (tteel),  Xo.  1,  Wditrtfid 

[Olject  of  iris;,  tokti 


Date. 


1891. 


Jan.  20 


P.M.  1 


No. 

ofae- 

riea. 


125 


126 


127 


128 


129 


130 


131 


132 


133 


134 


135 


136 


Powder. 


No.  ol 
Are. 


358 


359 


300 


361 


862 


363 


364 


365 


366 


367 


308 


860 


Kind. 


a 

o 

i 


I 


o 
Pu 


Weight. 


Pounds. 


V 


PrqjectUe. 


Kind. 


N  _r. 


^3 
vJSd 


i 


s; 


t 


I 


Weight. 


Kleva; 
tion. 


Lb$.  Oz. 
19     1 

15  Baud. 


20      0 


18    14 
1      2  aand. 


o 
35 


00 


20      0 


18    14 
1     2  aaud. 


35    00 


35    00 


20      0 


18      1 
1    15  aand. 


20      0 


18    12 
1      4  sand. 


20      0 

18    13 
1      3  aand. 


20 


10      1 
0    15  sand. 


20 


10      0 
1     0  aand. 


20     0 


35    00 


35    00 


35    00 


35    00 


35    00 


Wind 

R«oii;*27D> 

recHt»n 


FmC. 

12  h 


1 


18 
0 
1 

11         . 
5  sand. 
Ulead. 

35 

35 

85 

30 

00  ' 

00 
00 

00 

20 

0 

18 

1 

15 
Isand. 

0    . 

20 

18 
0 
1 

10 

6  lead. 
0  aiind. 

20 

0 

19 
0 

.  1 

15  sand. 

2Q 

0 

6 


« 


1 

a 

i 

i 


St 

t 


e 


HEPOET  OP  THE  CHIEF  OF  ORDNANCE. 
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Arsenalf  at  Saudif  Hook,  N.  J,,  January  $0,  i^di— Ooutinued. 


accuracy  of  mortar.] 


Tfine 

of 
fli|;lit. 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


IjOStt. 


Losl. 


Lost. 


Lost. 


Lost. 


Lost. 


Lofit. 


Cumon    friction  primers    (experiraeutal),    witb 
spiral  serrated  wire,  March,  1890« 


Special  remarka  abont  each  flie,  such 
aa  efTect  on  piece,  action  of  bieeoh 
mechanism,  consumption  of  powder, 
sound  of  prctjeotile  In  flight,  scatter- 
ing of  ftigmenta,  etc.,  and  metro- 
logical  data. 


Sighting  shot.    Bange,  3, 281  yards ;  de- 
viation, 35  yarda,  &ft 


Ranee,  3,263  yards ;  deriatiou,  35  yards, 
Rang**,  3,249 yards;  deviation,  40 yards. 


Vent  shield  bent  by  discharge; 
straightenorl  by  hand.  Kange,  3,260 
yards;  deviation,  38. yards,  left. 


Direction    given    by  wooden  strip  nailed  to 

platform. 
Fired  down  the  beach. 
>  The  deviation  is  taken  from  a  line  parallel  to ' 

the  line  of  fire. 
Recoil  restrained  by  2jr-inch  rope  arranged  as 

in  previous  firing.    Rope  allowed  rec<nl  of  6 


Ran 


tngc,  3,306  yards ;  deviation,  29  yards. 


I 


Ranice,  3,199  yards ;  deviation,  44  yards 
left. 


Range,  3, 187  yards;  deviation,  00  yards, 
left 
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EEPOKT  OP  THE  CHIEF  OF  ORDNANCE. 


Becord  of  firing  tnth  3»6'inoh  B.  L,  field  mortar  (steel),  Xo.  i, 

[Oluect  of  flTiBs<  t«  ^^ 


Bate. 


1891. 


No. 
uf  se- 
ries. 


Jaok  21 


A.M. 


137 


138 


139 


140 


141 


142 


143 


144 


145 


No.ofi 
fire. 


370 


871 


372 


378 


374 


Powder. 


lUnd. 


375 


376 


377 


378 


a 
o 

I 


g 


o 


(3 

O 


Weigkt. 


Pounds. 
1 


Prcjeotile. 


Kind. 


•a 

9> 


t 

8 


a 

m 


Weight. 


Lbt.  Oz, 
19      0 
1     0  sand. 


20      0 


19      3 

13  Bftnd. 


20      0 

15      2 

14  sand. 


Elera- 
tioo. 


ReooiL 


WlMi 
BtRO;:tl 

recttwD 


o        / 
30    00 


Feet. 


80    00 


20      0 


— » I 

19      2  [ 

14  sand. 


20      0 


19      2 

14  sand. 


20     0 


19      3 

13  sand. 


20      0 


19      3 

13  Band. 


20      0 

19      4 

12  sand. 


20      0 


18    13 
1      H  sand. 

20      0 


30    00 


30    00 


30    00 


30    00 


30    00 


30    OO 


30    00 


6 


•l 


e 
e 

c 


a     I 


e 
c 


S 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 
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iratertUet  ArMenml,  at  Sandy  Hook,  N,  J,,  January  ei,  1891, 
accuracy  of  mortar.] 


Time 
of 
I    flight. 

I 


Sect. 
Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


Lost. 


Cannon  friction  primers   (experimental),   with 
spiral  serrated  Wire,  March,  IBM. 


The  dsTiation  is  taken  from  a  line  parallel  to 

the  line  of  Are. 
Fired  down  the  beach. 
In  the  rounds  where  no  ranfe  is  recorded  the 

shots  were  lost. 


Kortar  si|?hted  hj  Lient  O.  M.  Lissak,  O.  D. 

Fall  of  projectile  observed  by  Corpl.  Alward, 

ordnanoe  detachment. 
Firlnff  conducted  bv  Lieat  O.  M.  Lissak,  O.  D., 

asRUitant  proof  officer. 
Hortar  star  ganged  after  round  378,  January  30, 

1891,  by  Ltont.  0.  M.  Lissak,  O.  O. 


Special  remarks  about  each  iire,8nch 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter* 
Ing  of  fragments,  etc.,  anfl  metro- 
logical  data. 


San|nB,  3, 176  yards ;  deviation,  60  yards, 


Range,  3,144  yards ;  deviation,  63  yards, 


First  primer  failed;  strand  of  rope 
broken. 


Range,  3,267  yards ;  deviation,  45  ysrds. 


Range,  3,170  yards ;  deviation,  67  yards. 


First  primer  failed ;  range,  3,107  yards  { 
deviation,  66  yards,  left. 


Range,  8,073  yards ;  deviation,  58  yards, 
left. 


WAR  91— VOL  in 4A 
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REPORT   OF   THE   CHIEF   OF   ORDNAl?Cfi« 


Seoard  of  firing  with  3,6-inch  B.  L.  field  mortar  (gteel,)  3>V :. 

[Object  of  firing,  to  MH 


No. 
of  se- 
ries. 

No.  of 
flie. 

370 

380 

381 

882 

883 

884 
385 
388 
887 
888 
880 
300 
301 
302 
303 

Powder. 

Prqjectile. 

Xleva- 

1 

Date. 

Kind. 

Weight. 

Kind. 

Weight. 

tioa. 

189L 

• 

A.  M. 

140 
147 
148 
110 
150 
151 
152 
153 
154 
155 

i 

1 

• 
m 

s 

H 

M 

§ 

i 

Pounds. 

I 

1 
1 
1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

• 

s 

i 

1 

r 

Lb$.Oz. 

10      3 
13  sand. 

O          ' 

SO    00 

1 

s    : 

20      0 

fl 

10      3 

13  sand. 

85    ODj    5     : 

20     0 

' 

10      3 

13  sand. 

35   OOJ    9    ! 

20      0 

10      2 
1    14  sand. 

35  00     5    : 

20     0 

. 

10      5 

11  sand. 

35  00.   s    : 

Feb.     5 

20      0 

20     0  inoludlng  sand. 

33   M      5    . 

20     0  including  aand. 

85   W      5    : 

20     0  indading  sand. 

35  Mi  s    •: 

20     0  inolading  aand. 

35    M      S    . 

20     0  inolading  sand. 

85   00 

85   « 

i  : 

20     0  including  aand. 

s  : 

20     0  including  sand . 

85    00*  4    . 

20     0  indading  aand. 

35    m|   ft    : 

20     0  indading  aand . 

85    «     S    : 

90     0  indading  sand. 

35    M 

s  : 

TABGET. 


No.of  roiud. 


884 

385 
380 
387 
388 
389 
800 
301 
892 
803 


Tardt. 
3,001 
8,057 
3,080 
3,140 
2,075 
8,000 
3,121 
3,006 
8,055 
8,135 


Greatest  range •"*' 

Least  rangiB i^ 

Biapenlon  in  range ''^ 

Greatest  deviation  fhnn  plane  of  fire ^ 

Least  deviation  from  plane  of  fire ^ 

Lateral  diapersion ^ 
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i 


fVatervliet  Ar$enal,  at  iSandy  Hook^  N.  J,,  FebrtMry  6, 1891, 
accnraoy  of  mortar.] 


Wind, 
Htre^nicth 
and  di- 
rection. 


M 


a 

t 

a 

X 

3 


i 


Kortar  mounted  on  experimental  steel  oar- 
ria^  made  at  Watenrliet  Arsenal.  Cannon 
fHction  primers  (experimental),  with  spiral 
serrated  wire,  March,  18M. 


Direction  giren  by  wooden  strip  nailed 
oB  platform. 

Firea  uawn  the  beach. 

Recoil  restrained  by  2|«inoh  rope  arranged 
as  in  previoiin  firing.  Rope  allowed  re- 
coil of  5  feet  and  2  inches. 

Vent  shield  bent  by  disdiarge. 


Kortar  sighted  by  Lienl  O.  M.  Lissak,  O.  D 
Fall  of  prO)ectile  observed  by  Lient.  W.  W 
Gibson,  O.  D. 


Special  remarks  abont  each  Are,  sneh  as 
effect  on  piece,  aetion  of  breech  meohan- 
iam,  consumption  of  power,  sound  of 
prqiectile  in  flight,  soattering  of  frag- 
ments, eto.,  and  metrological  data. 


Sighting  shot.    Range  about  2,700  yaids. 


«^ 


;hting  shot.    Struck  200  feet  to  left,  and 
.00  feet  in  rear  of  3,000-yards  target. 


Sighting  shot.  Struck  250  yards  in 
of  target  and  18  feet  above  high- water 
mark.  Line  of  fire  moved  fartitor  to  tiie 
right. 

Sighting  shot,  struck  200  feet  in  rear  and 
So  feettorightof8,000-yards target.  Line 
of  fire  moved  to  the  left. 

Sighting  nhot.  Range,  3,047  yards.  Devi- 
ation from  line  of  fire,  88  yards,  right. 


TARQBT. 


No.  of 
round. 


384. 

385. 
34«. 
387. 
388. 
388. 
390. 
391. 
382. 
393. 


Range. 


rardf. 
3,061 
3,057 
3,0W 
3,140 
2,875 
3.000 
8,121 
3,086 
8,066 
3,135 


80,826 


Lateral 
devia- 
tion 
from 
plane  of 
fire, 
right. 


From  cen- 
ter of  ira- 
Iiact,  longi- 
tudinal. 


rordt. 
46 
43 
41 
41 
45 
44 
43 
38 
86 
45 


413 


r<to. 


8.5 
57.5 


16.5 
38.5 
13.5 


63.5 


Tda. 
21.5 
25.5 


107.6 


27.5 


From  center 

of  impact, 

lateral. 


Right. 


rard«. 

3.8 
.8 


2.8 

1.8 

.8 


2.8 


182.0  182.0        12.8 


Left. 


Tdt 


Tarda. 

Mean  range  3,082.5 

—   Mean  lateral  deviation  firom  plane  of 

1.2        fire 42.2 

1.2  !  Mean  longitudinal  deviatitmfiromcen- 

'      ter  of  impact 36.4 

....  Mean  latexal  deviation  from  center  of 

impact 2.56 


4.2 
6.2 


12.8 


80, 825 -I- 10=3  3,082.5 


423-1- 10  s  42. 2 


364 -MO =36^  4 


23.6-M0  =  2.53 


REPORT   OF    THE    CHIEF   OF    OKDNANCE. 
Btcard  0/ firing  vitk  S.e-inoh  B.  L.fitldn 


1881. 

.» 

3»T 

i 

i 

a)    0 

in 

"5o     a 
so     0 

20      0 

40    00 
40    00 

to  00 
to  00 

'" 

! 

i 

A 

i 

IM 

>M 

I 

■•  ,!„.. 

to  00 

1   ; 

P.  M. 

-; 

5 

s 

»)       0 

1 

>i 

1«1 

Ml 

H 

= 

l&und. 

10   oo     s     ? 

I' 

i 

Its 

403 

1 

"    '*"°-'' 

to    00      S      J 

IM 

40a 

19       3 

13Mna. 

to    00       &       £ 

20      0 

I« 

404 

ISMBd. 

to  on 

"\ 

Hcotvami. 

lUog.. 

S9S 

3»e 

3W 

Ford.. 

3.118 

t3 

10 
40 

''"S 

I>l«tM«k.    In                                                              "^ 

iSS::;::::;:::::::::    ^:iS 
g:::::::;::::::::;    JijS 

«• 

a.  2.1 
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ArMHalf  at  Sandtf  Mook,  X,  J.,  FtHtruary  5, 1891 — Continued, 
■ooancy  of  mortar.] 


Morter  momitod  on  experimental  steel  carriage 
made  at  WatervHet  Arsenal.  Cannon  friction 
primers  (experimental),  with  spiral  serrated  wire, 


Fired  down  tlie  beaoli. 

KeooU  restrained  by  2|-lnch  rope  arranged  as  in 

KreTlona  firing.    Bope  allowed  reooiloi  5  feet  2 
icbsa. 


Hortar  sighted  by  Lieut.  O.  H.  Lissak,  O.  D.  Fall 
of  projectile  observed  by  Lleut.W.W.  Qibson.O.D. 

Firing  conducted  by  Lieut.  O.  M.  Lissak,  O.  D., 
aasutsBt  proof  officer. 


Special  remarks  about  each  flre«  such  ss  effect 
on  piece,  action  of  breeoh  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fkagmenta,  etc.,  and 
metrological  dauL 


Sighting  shot.    Range,  S,187  yards;  dsTiatioa, 
45  yaras,  right. 


TAKGBT. 


No.  of 
round. 


39S. 


397. 
806. 
39». 
400. 
401. 
402. 
408. 


Range. 


ForcU. 
3.333 
3,146 
3,118 
3,135 
8,179 
3,004 
3,110 
8,118 
8,117 
8,201 


81,041 


Lateral  de-'^»>«>«i*f' 
of  impact, 

longitu- 
dinal. 


Tiatlon 

from  plane 

of  fire, 

right. 

Yard$. 
SO 

42 
42 
46 
43 
37 
85 
40 
47 
46 


443 


Td4. 
168.0 


14.8 


126.0 


Yds. 


18.1 
46.1 
20.1 


70.1 
54.1 
46.1 
47.1 


From  center 

oi  impact, 

lateral. 


Right. 


Fords. 
JL7 


L7 


810.7  |310.7 


4.7 
2.7 
1.7 


22.6 


L«ift. 


Td». 


2.3 
2.3 


1.3 
7.3 
0.3 


I 


22.5 


Tardi, 

Kean  range 8,164.1 

Mean  lateral  deviation  from  plane  of 

fire 44.8 

Mean  longitudinal deriation  from  cen- 
ter of  impact 62. 14 

Mean  lateral  deviation  from  center  of 
impact 4.5 


31,641 +  10  =  3.164.1 


443  -I-  10  =  44.3 


021.4  +  10  =  62.14 


45  -!-  10  =  4.5 


G94 
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\ 


Bate. 


1881. 


Feb.  10 


Feb.  10. 


Am     JS.. 


Beemrd  of  firing  with  S.S-inek  B.  L,  field  mortar  ($tf^),  X:  I 

[Oliiieciof  flnas,toiMt 


P. 


"! 


of  se- 
ries. 


166 
167 
168 
169 
170 
171 
172 
173 
174 
175 


Ko. 

of 

fiie. 


405 

406 

407 
406 
409 
410 
411 
412 
413 
414 
415 
416 


Powder. 


Kind. 


S 

0 

I 

ri 

-a 

Hi 


I 


Weight. 


PtftffUlff. 

1 


1 
1 
1 
1 
1 
1 
1 
1 
1 
I 


Projectile. 


Kind. 


S2 
if 


1 


(•5 
^►» 

si 
It 


Weight. 


Lba.  Ot. 
19      4 

12  sand. 


20 


19 
1 


0 
Osaad. 


20 


SleTa* 
tiob. 


O        I 

45   00 


SO    Ot 


20     0  Including  sand.  |  30   60 
20     0  inoliiding  sand.    SO   00 


Bae«a 


FttL 
19 


20     0  inolading  aaad. 


20     0  indnding  aaad. 


20     0  including  sand. 


20     0  including  sand. 


20     0  including  sand. 


20     0  including  sand. 


20     0  including  aand. 


SO     0  inolnding  aand. 


30  00 

SO  00 

SO  00 

SO  00 

SO  00 

so  00 

so  00 

so  00 


I 


TARGET. 


No.  of  rounds. 


407 
408 
409 
410 
411 
412 
413 
414 
415 
410 


• 

DeTia- 

Range. 

lion, 

right. 

Tarda. 

Ti»rd». 

8,074 

25 

2,960 

37 

2,976 

42 

2,977 

43 

3,054 

53 

2,933 

16 

2,947 

42 

8.019 

37 

8,072 

18 

2.991 

81 

Greatest  range 3,£J 

Least  range S.** 

Dispersion  in  range )*' 

Greatest  deviation  fW>ni  plane  of  Are JJ 

Least  deviation  from  pUuaeof  fire " 

Lateral  dispersion ^' 
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JVaiervlUt  Ar$enal,  at  Sandy  Book,  3r.  J.,  February  10, 1891, 
aoenracy  of  mortar.] 


Wind, 
strength 

and  di- 
rection. 

Time 

of 
flight. 

Special  remarks  abont  each  fire,  anch 
as  efl'ect  on  piece,  action  of  breech 
mechanism,  consomption  of  powder, 
aound  of  projectile  In  fiight,  scatter> 
ing  of  firagments,  etc.,  and  metro- 
logical  data. 

^ 

Swf. 

Mortarmoanted  omiewexperiniental  steel 
carriage  made  at  Watervliet  ArsenaL 
Cannon  Motion  primera  (experimental), 
with  spiral  aerrated  wirai  Karoh,  1880. 

« 

Sighting  shot.    Location  of  shell  eonid 
not  be  fonnd.    Beooil  unrei)traine<l. 

« 

• 
a 

Sighting  shot     Bangs,  3,018  yards; 
aeviation,  rights  37  yards. 

Lost 

1 

:  i 

Lost. 
10 
19 

Powder  put  vp  in  two  oartildges  of  8 

ounces  each, 
lired  down  the  heach. 
Kecoi]  restrained  bv  2|-inch  rope  ar-' 

ranged  as  in  prsTioas  firing.    Rope 

aUmdzMoUofTftst. 

Two  primers  failed. 

m 

1 

19 

10 

1 

1          1 

101 

% 

1 

1.041 

Morttf  sighted  by  Lient.  0.  M.  Llssak,  0. 
D.    FaU  of  projectile  observed  by  Lieut. 
W.  W.  6iCsan,0.I>. 

Tent  shield  brofcea. 

TASGBT. 


Kaol 
rmmd. 


407 
408 
400 
410 
411 
412 
413 
414 
415 
418 


fiange. 


r.ateral 
devia- 
tion 
from 
plane 
of  fire, 
right. 


YardM.\ 
8,074 
2,000 
2,076 
2,077 
3,054 
2.033 
2,047 
3,010 
3,072 
2,001 


Tarda. 
25 
87 
42 
43 
53 
16 
42 
27 
18 
81 


30,003 


834 


From  center 

of  impact. 

longitQ- 


Td9, 

78.7 


53.7 


18.7 
71.7 


Tda. 


40.8 
24.3 
23.8 


87.3* 
68.3 


0.3 


217.8  [217.8 


From  center 

of  impact, 

lateral. 


Right. 


TardM, 


3.6 

8.6 

0.6 

10.6 


&6 


60.0 


Left 


Tda. 
8.4 


17.4 


6.4 

16.4 

2.4 


50.0 


Tardi. 

Mean  range 3,U00.3 

Mean  lateral  deviation  from  plane  of 
fire 33.4 

Mean  longitadinal  deviation  flrom  cen- 
ter of  impact 48.56 

Mean  lateral  deviation  from  center  of 
impact 10 


80,003  f  10=  3000.8 


334-^10  =  33.4 


435.6 -I- 10  =s  48. 56 


lOO-elO^xlO 
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Dat«. 


1891. 


Feb.  10    p.M 
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Record  of  firing  with  S^S-inch  B.  L,  field  mortar  (steel),  No,  1,  ITalarrKfi 

[01^J«ot  of  ftriBf  .  to  tart 


No. 
of  se- 
ries. 


176 


177 


178 


179 


180 


181 


No.  of 
fire 


417 


418 


419 


420 


421 


422 


423 


424 


425 


426 


427 


428 


Powder. 


Kind. 


to 

a 

JO 

♦3 

s 

O 


§ 


Weight. 


Pofinds. 


Projectile. 


Kind. 


S 

a 

e 

I 

H 


Weight. 


Lb».Oz. 
19    2 
14  sand. 


20    0 


19    : 
15  sand. 


20    0 


CO 


19    3 
13  sand. 


2U    0 


19    2 
14  sand. 


20    0 


19    1 

15  sand. 


20    0 


19    2 

14  sand. 


20    0 


19    1 

15  sand. 


20    0 


19    3 
13  sand. 


2C    0 


19    2 
14  sand. 


20    0 


19    3 

13  sand. 


2J    0 


19    1 

15  sand. 


20    0 


19  3 

13  sand. 

20  0 


EIeT»- 
tion. 


o       I 
86    00 


85    00 


35    00 


35    00 


35    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


25    00 


RecoiL 


Wiad. 
atrengU 

aotidh 
rrclks. 


7  i' 


I 


o 


• 


«; 
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Araemalj  at  Sandy  Hooky  K.  J»,  February  10, 1891 — Continaed. 


•octmcy  of  morUu*.] 


Time 

of 
fllfht. 


S9C$. 


16 


17 


IH 


l«» 


l«l 


ICovtsr  monntod  on  new  experimental  steel  car- 
riage made  at  Watervllet  Areenal.  Cannon  fric- 
tion primers  (experiments!),  with  spiral  serrated 
wira,  Maroh,  1090. 


Powder  pnt  np  in  two  eartridges  of  8  oonoes  each. 
Find  down  toe  beafth. 

Reeoil  restrained  by  2|-inch  probe,  arranged  as  in 
pvsviona  flrtag.    Bspe  allowed  reooil  of 7  feet. 


l«l 


l«i 


Special  remarks  about  eaoli  ilre.  snob 
as  effect  on  piece*  action  of  breech 
mechanism,  consumption  of  powder, 
soond  of  projeotile  m  flight,  scatter- 
ing of  fragments,  etc.,  end  metrolog- 
ioiudata. 


Sightiog  shot.  Location  of  shell  could 
not  be  found. 


Sighting  shot.  Location  of  shell  could 
not  be  found. 


Sighting  shot.  Location  of  shell  could 
not  be  found. 


Line  of  Are  moved  to  the  left.  Sight- 
ing shot.  Looation  orshell  could  not 
be  found. 


Line  of  lire  moved  to  the  right,  ^ght- 
ingshot.  Range  2,749  yn^ds;  devia- 
tion right,  16  yards. 


Sightiog  shot.  Location  of  shell  could 
not  be  found. 


Rope  slipped  oif  iron  bar.    Mortar 
turned  over. 
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Record  of  firing  with  S.e-inch  B,  L,  field  mortar  (eteel),  Ko,  1,  fTaletrlM 

[0!d«ct  ciitxiag,  to  tMt 


Date. 


1891. 


Feb.  10 


P.M.. 


??:  N«.of 


of  se- 
ries. 


182 


183 


184 


186 


fire. 


429 


4ao 


431 


482 


Powder. 


Kind. 


^ 


I 


s 


Weight. 


Pound*. 
1 


Projectile. 


Kind. 


■ 

3 


■s 

I 


Lb».  Oz. 
19      4 

12  sand. 


Weight 


20      0 


10     2 

14  sand. 


20     0 


10     1 

15  sand. 


20      0 


10     2 

14  sand. 


20     0 


Xlevft- 
tion. 


o       f 
25    00 


25    00 


25    00 


25    00 


Beoofl. 


Eut 


Wind, 
and 


0 

O 

9 
t 

1 

i 


TARGET. 


No.  of  round. 


423. 
424. 
425. 
426. 
427- 
42S. 
429. 
430. 
431. 
432. 


Deviation  from 

Kange. 

plane  of  fire. 

Bight. 

Left. 

Tardt. 

Tmrdt. 

TardB. 

2,718 

2 

2,769 

2 

2,706 

8 

2,724 

i 

2,764 

i 

2,674 

4 

2,648 

2 

2,703 

2 

^710 

i 

2,087 

ii 

Greatest  range STi* 

Least  range 2.4* 

Di8i>6nlim  in  range U* 

Greatest  deviation  r Ifht U 

Greatest  deviation  left i 

Lateral  disperaiini 13 
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ArMnalf  at  Sandy  Hook,  N,  J.,  February  10, 1891 — Continued, 
acoantoy  of  mortar.] 


Time 

of 
flight. 

Special  rcmarka  abont  each  fire,  such 
as  effect  on  piece,  action  of  breeoh 
mechanism,  consumption  of  powder, 
sound  of  prcgectile  m  flight,  scatter- 

icaidata. 

/EMM. 

Hortar  mounted  ou  new  experimental  steel  car- 
riage made  at  Watervliet  Arsenal.    Cannon  fric- 
tion primers  (CToerimentsl),  with  spiral  serrated 

# 

1«» 

Fired  down  the  beach.                     / 

Lot! 

1 

l«i 

Stop  watch  held  by  Corpl.  Freeman,  ordnance  de- 
tachment.   Mortar  sighted  by  Lieat.  0.  M.  Lis- 
saktO.  D     Fall  of  projectile  obsenred  by  Lieut. 
W.  w.  Gibson,  0.  D. 

Firing  conducted  by  Lieut.  0.  H.Li8sak,  0.  D.,  as- 
sistant proof  officer. 

• 

TARGET. 


No.  of 
round. 

Range. 

Lilteral  devia- 
tion from  plane 
of  Are. 

From  center  of 

impact,  longi- 

todinaL 

From  center 

of  Impact, 

lateral. 

• 

Right. 

Left, 
rardf. 

+ 

— 

Sight 

Left. 

423 

424 

425 

TardM. 
2,718 
2,759 
2.706 
2,724 
2,764 
2,674 
2,648 
2,703 
2,710 
2,687 

Tards, 
2 
2 
3 

i* 

4 
2* 

ii 

TardM. 

8.7 

4d.7 

Tards. 

'"'i'i' 

TardM. 
.2 
.2 
L2 

TardM. 

"bl's 

.8 
**3.*8' 
'"'2.'8* 

TardM. 

Mean  range 2,709.3 

Mean  lateral  deviation  firom 

plane  of  Are,  right 1.8 

M^sn  longitudinal  deria- 

tion  from  center  of  impact     25. 7 

A2fl 

4 

14.7 
54.7 

427 

428 

35.3 

61.3 

6.3 

2.2 
'".'2* 

429 

430 

2 

center  of  impact 2.64 

431 

1 

.7 

432 

22.3 

3.2 

27,008 

25 

7 

128.5 

128.5 

13.2 

13.2 

27,008 -I- 10=2,709.3 


1—7=18  +  10—1.8 


257  +  10=25.7 


26.4  +  10=2.66 
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Record  of  fiHng  with  S.B'inch  B.  L,  Jield  mortar  (»ieel),  A«.  2, 

[Ol^ect  of  firing,  to  test 


< 

Powder. 

FiojectUe. 

No. 
of  se- 
ries. 

No.  of 
fire. 

, 

tkm. 

Bate. 

Yaae. 

Kind. 

Weight. 

Kind. 

Weight. 

1891. 

A.  M. 

1 

186 
187 
188 
189 
190 

191 
192 

193 
194 

433 
434 

435 

436 
437 
438 
439 
440 

441 
442 

443 
444 

§ 

• 
• 

• 

I 

• 
M 

• 

§ 

1^ 

Potm(f«. 

1 

1 

1 

o 

J 

■i 

P 

V 

0 

i 

1 

1- 

•    s  •  • 

lAt:  Of. 
19    2 

6  lead. 

8  powder,  bnrattng 
charge. 

o      » 
45    00 

45   oo: 

1 

1 

45    00 

20    0 

A 

19    5 
3  lead. 

8  powder,  burating 
charge. 

II 

20    0 

c 

mm 

Feb.  11 

19    1 
15  aand. 

20    0 

20    0  Indnding  aand. 
20    0  including  aand. 
20   0  inoluding  sand. 

20   0  including  aand. 

20    0  inoluding  aand. 
20   0  inoluding  aftnd. 

20    0  including  aand. 
20    0  inoluding  sand. 

45    00   

45    00   

45    00 

45    00    

45    00    

45    00    

45    00    

45    00    

45    00    

k 

195 

445 

J    I    \ 

1 

20    0  inoluding  aand. 

45    00 

t 

TARGET. 


No.  of  round. 


430 
437 
438 
439 
440 
441 
442 
443 
444 
445 


Devia- 

Bange. 

tion, 

right. 

Yard*, 

Yard». 

3,301 

90 

3,257 

91 

3,363 

100 

3,258 

08 

3,140 

94 

3,418 

95 

3,307 

00 

3,258 

89 

3,224 

101 

3,298 

100 

Greatest  range 1,4^ 

Least  range «.l«« 

Dispersion  in  range r? 

Greatest  deviation  from  plane  of  referenoe ^<! 

Leaat  deviation  from  plane  of  refsreaee ** 

Lateral  diapersion 12 
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Watervliet  Arsenal,  at  Sandy  Hook,  N,  J,,  February  11,  1891, 


Bceaney  of  mortar.] 


■    ■   > 

Special  remarks  about  each  fire,  such 

. 

Wind, 

Time 

of 
flight. 

as  effect  on  piaoe,  action  of  breech 

RecoU. 

ttrenffih 
and  di- 

mechanism,  consumption  of  powder. 

sound  of  projectile  in  flight,  scatter- 

reotion. 

- 

ing  of  firagments,  etc.,  and  metrolog- 

• 

Mortar  mounted  on  new  experi- 
mental steel  carriage  made  at 
Watervliet   Arseniu.     Cannon 

friction  primers  (experimental), 

with     spiral     serrated    wire, 

Fut. 

8ec$, 

Karoh,  1880. 

3 

' 

26 

■ 

Sighting  shot.     First  primer  failed, 
shell  old  not  burst. 

(Seen.) 

8 

(Hew^.) 

Sighting  shot.    SheU  did  not  buxst. 

3 

• 

(Hew^.) 

Fired  down  the  beaeh. 

Sightingnhot.    Location  of  shell  could 

d 

Becoil   restrained    by  2i-inch 

not  be  found. 

08 

8 

rope,  arranged  as  in  previous 

firing.    Rope  allowed  recoil 
of  8  feet. 

3 

Lost. 

Powder  put  np  in  two  cartridges 

3 

-  1— 

Lost. 

of  8  onnces  each. 

3 

jj- 

Lost. 

3  ' 

i 

Lost. 

3 

g 

(Soen^ 

3 

t 

Lost. 

Breechblock  dosed  with  difficulty. 

3 

>i 

(Heiurd.) 

Breechblock  closed  with  difficulty. 

3 

Lost.  1 

Block  cleaned  and  oiled  after  this  round. 

3., 

251 

<Seen.) 

3! 

k 

Lost. 

Mortar  sighted  bj  Lieut.  0.  M. 
Lissak,O.D.    Fall^proiectile 
observed  by  Lieut.  W.  W.  Gib- 

1 

son,  0.  D.    Stop-watch  held  by 

Capt.  C.  Shaler,  0.  D. 

Firing  conducted  by  Lieut.  0.  M. 

Lissalr,  0.  T>.,  assistant  proof 

officer. 

TABGST. 


No.  of 
round. 


438 
437 
438 
439 
440 
441 
442 
443 
444 
445 


Range. 


YartU. 
3,301 
3.257 
3,363 
8,253 
3,140 
3,413 
3,307 
3,258 
3,224 
8,288 


82,814 


Lateral 
devia- 
tion 
from 
plane 
of  fire, 
right. 

Tatrdt. 

80 

81 

100 

86 

84 

86 

80 

88 

101 

100 


From  cen- 
ter of  im- 
pact, longi- 
tudinaL 


Td8, 
18.6 


848 


8L6 


131.6 
25.6 


16.6 


275.0 


Td». 


24.4 


28.4 
141.4 


23.4 
57.4 


275.0 


From  center 

of  impact, 

lateral. 


Right. 


Yds. 


JLeft. 


Yds. 

4.8 
3.8 


5.2' 
3.2  !. 


0.8 


0.2 


6.2 
5.2 


4.8 
5.8 


20.0  I  20.0 


82,814^10=3,281.4  848-^10=943 


rordff. 

Mean  range 3,281.4 

Mean  deviation  f^tmi  plane  of  fire 84.8 

Mean  longitudinal  deviation  firom  cqd- 

ter  of  impact 55 

Mean  lateral  deviation  from  center  of 

impact 4 


550+10=55.0 


40-i-lOsi.O 
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JUoard  of  firing  wiih  $.64nch  B,  X.  field  mortar  («<eel),  .V«.  1, 

[Olgeot  of  firing,  to  tert 


Ko. 

of 

tire. 

Powder. 

Prqjectile. 

Eleva- 
tion. 

1 

SeoofL 

WImL 

1 

Bate. 

Kind. 

j 
Weight 

Kind. 

Weight. 

stmsla 
and^ 
tectiaa 

189L 

A.M 

446 
447 
448 

449 

• 
450 

451 

452 

453 

454 

455 

456 

457 
458 

459 

4d0 

• 

1 

i 
1 

• 

•  1  ■ 

• 

1-4 

• 
M 

m 

1 
.S 

1 

] 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

1 

Shell  (banded),  experimental.    Lot  249. 

TA>9.  Oz. 
19     2 

14  sand. 

O        1 

0    00 
0    00 
0    00 
0    00 
0    00 
0    00 
0    00 

J 

' 

20     0 

1 

1 

19     • 

10  sand. 

1 
1 

20     0 

19      9 

7  sand. 

20     0 

19      4 

12  sand. 

20     0 

19     4 

12  sand. 

20      0 

1 
1 

# 

19      9 

7  sand. 

1 
1 

20     0 

_       1 

19      1 
15  sand. 

s  1 

1 

20     0 

< 

6    ' 

«    1 

Feb.   12 

19     5 

11  sand. 

0    00 



1 

20     0 

1 

19      5 

11  sand. 

0    00 

0    00 

0    00 

0    00 
0    00 

0    00 

0    00 

• 

8 
8 

8 

8 

.s     t 
if    1 

20      0 

g 

19      3 

13  sand. 

20     0 

' 

19     6 

11  sand. 

20     0 

! 

*20     0 

19      1 

15  sand. 

I 

20     0 

1 
1 

19     3 

13  sand. 

1 

1 

20     0 

I 

19     1  sand. 
15 

20     0 

J          ^ 

*ljicladingsand« 
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Watervliet  Artendlf  at  Sandy  Hook,  N,  J.,  February  1£,  1891, 
HfOcnraoy  of  mortir.] 


Special  ramarkB  »b<mt  each  fire,  8uoh 
aa  effect  on  piece,  action  of  breech 
meehaniam.  ooBsninptioii  of  powder, 
soniid  of  prqleotile  in  flight,  soatter- 
inft  of  fhigmenta,  ote.,  a^  metiolog- 
iciQ  data. 


Hortar  monnted  on  new  experimental  steel  carriage  mado  at 
Waterrliet  Aneaal.  Cannon  friction  primers  (exp«ri- 
mental),  with  spiral  serrated  wire,  March,  1880. 

1 


New  "wtmt  sUsld  fltted  to  mortar  before  this  firing. 
BsooU  Tsstrained  \ij  2|>lnch  rope,  arranged  aa  in  proTions 

flring. 
Fired  mto  fleld  batt. 
Mortar  carriage  standing  on  platform  of  3-inob  spmoe 

plank,  15  feet  long,  and  uidined  upward  to  the^ear  at  an 

angle  of  11  degrees, 
^owosr  loose  in  chamber. 


Mortar  turned  ew    on  right  side. 
Sope  allowed  ssooil  of  6  feet. 


Bope  aUowed  roeofl  of  8  feet. 
Mortar  tamed  over  un  left  sidOb 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

Record  of  firing  loifft  3.S-i»ck  B.  L.  field  mortar  (aleel),  Xo.  1,  Wtterrlitl 
[OliJeel  of  arinc  M  HI 


4n 

tS2 

i 

4«a 

i 
1 

464 

i 

A.a 

4«S 

i 

401 

\i 

i 

4W 

s 

2 

471 

I 

i 

KH 

4n 

i 
s 

1 
s 

UuBd. 

0  00 

'"g 

30     0 

31™... 

0  00 

^«^. 

0    00 

W     0 

Uuad. 

0  00 

20     0 

"■    l!«nd. 

0   » 

ao    0 

lluod. 

0    00 

a»    0 

tSuDd- 

0  o« 

lo    0 

UMfld. 

0    00 

M     0 

^«Bd. 

0   00 

SO      D 

11  Hud. 

0    00 

ao    0 

"~i5«»d. 

0    00 

10      0 

■^™i 

0  00 

so     0 

14HBd. 

0  00 

io'  0 

Uund. 

0  po 

30     0 

U    i 

0   00 

»  • 
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jirsenal,  at  Sandtf  Hook,  X,  J.,  Fthrttary  12,  1891 — Coutiuaed. 
accuracy  of  mort«r.] 


Mortnr  nKmnfeed  on  new  experimental  steel  carriage  made  at 
Watervliet  Arsenal.  Cannon  friction  primers  (experi- 
mental), with  spiral  serrated  wire,  March,  1890. 


> 


Powder  loose  in  chamber.    Fired  into  field  butt ^ 


Special  remarkH  about  each  fire,  such 
an  effect  on  piece,  action  of  breech 
mechanism,  consnmption  of  powder, 
sound  of  prcjectile  m  flight,  scatter- 
ing of  ft-agmenta,  etc.,  and  metrolog- 
ical  data. 


Rope  allowed  recoil  of  9  feet. 


Mortar  tnmed  orer  on  right  aide. 


Mortar  turned  over  on  right  aide. 


Mortar  tamed  over  on  right  side. 
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Record  of  firing  tvith  3.6-^inch  B,  L.  field  m^trtar  (steel),  Xo.  7,  JTrten/f* 
y  [Object  of  firisi  ^ 


Bate. 


Ko. 

of 

Are. 


1891. 


Feb.  17 


539 


540 


541 


542 


543 


544 


Powder. 


Kind.) 


a 
o 
V 


I 


OB 

I 


s 


P 


Weight. 


8 


6 


Projectile. 


Kind. 


9 

s 


0> 

40 


3^ 
.1 

I 

H 

9 


s 


S 

CO 


Weight. 


L&«.  Oz. 

19     0  iaduding  sand. 
1     0  ftise. 


20     0 


18 


7 

9  sand. 
1     0  fuse. 


20      0 


18      8 

8  sand. 
1     0  fuse. 


20      0 


18      4 

12  sand. 
1     0  fuse. 


20 


0 


5 

11  sand. 
1      Ofuse. 


20     0 


18     6 

10  sand. 
1     Ofuse. 

20      0 


£leva- 1  Fam 
lion,    rmarked. 


o 

1 

15 

00 

15 

00 

15 

00 

15 

00 

15 

00 

15    00 


Pressowiw 

sqnaniBi-i 

of  hw«. 


PpvmHIi 

4  I  No.  4,  7,trv 

I 
I 

3  !  XaS,  ii* 


Xci  i'f- 


2     No.  5,  ttS^ 


2     No.  4.  4.«V«' 


6     X.>.5,  3.5m' 
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Arsenal,  at  San4*f  Book,  X,  J,,  February  17,  1891 — Continaed. 
lent  Merriam  fudes.] 


Kocoa 


Wind, 
6treii>rth 
and  di- 
rection. 


Ft.  fn. 

o     U 


5    0 


4    6 


2    0 


2    0 


5    0 


0 

o 

s 

S 


,£3 
U 

t 

B 
2 


Mortar  moniited  on  new  experimental 
steel  carriage  made  at  Watervliet 
Arsenal.  Cannon  friction  primers 
(experimental),  model  of  1887,  Sep- 
tember, 1890. 


Fired  down  the  beach. 

Unoompressed  copper  cylinders  and 
tables  of  1890. 

BeooU  restrained  by  2|-inch  rope,  ar- 
ranged as  in  preyioas  firing. 


Fressnreii  takMiby  Lieut  C.  B.  Wheeler, 
O.  D.  Firing  condacted  by  Lient  O.  M. 
LIssak,  O.  P.,  assistant  proof  officer. 


Special  remarks  about  each  fire,suoh 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  flragments,  etc.,  and  metrolog- 
ical  data. 


Two  primers  exploded,  but  failed  to 
ignite  cartridge ;  fuse  exploded. 


Fuse  exploded. 


Fuse  exploded. 


Fuse  did  not  explode. 


Fuse,  same  as  used  in  previous  round, 
did  not  explode. 


Fuse  did  not  explode. 
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Becord  of  firing  tvith  3.6-inch  B»  L,  field  moriar  (sitel),  Sv  : 

[Object  of  fixing  tufr<: 


I>ate. 


1891. 


Feb.    18    A.M. 


No. 

of 

fire. 


545 


546 


547 


548 


549 


Powder. 


Kind. 


550 


551 


552 


553 


554 


Ott 

o 

GO 
©f 

o 

S 

n 
g 


g 

d 
P 


Weight. 


Pounds. 
I 


Projectile. 


Vipt. 


Kind. 


'    *;*.«       Jtccou.     ^^ 

re*!!*! 


Weight. 


I    tion. 


'^19     1 

15  sand. 


c^ 

*» 

3 


Si 

9 


a 


CQ 


20      0 


19      2 

14  sand. 


20      0 


19      6 

10  sand. 


o 

/ 

0 

00 

0 

00 

0 

00 

20      0 


Fttt.  « 

7    ] 
t 


19      3 

13  sand. 


0    00 


20-   0 


19      2 


14  sand. 


0    00 


20      0  - 


I 


1 


19      1  •    0    00  I 

15  sand.  ' 


20      0 


19      2  :    0    00 

14  sand. 


20      0 


19      1 

15  sand. 


0    00 


20      U 


19      4  i    0    OU 

12  Hand. 


20      0 


19  4 

12  sand. 

20  0 


0    00  t 


■  ; 


;  I 


7    I 
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IVaici'vliet  Arsenal f  at  Sandy  Hook,  2f,  J.,  February  ISy  1891, 
mortar  for  rapidity  and  endurance.] 


Mortar  mounted  on  new  experimental  steel  carriage 
made  at  Watcrvliet  Arsenal.  Cannon  friction 
primers,  model  1887. 


Special  remarks  abont  each  fire,  nnch  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  eta,  and 
metrological  data. 


Mortar  carriage  standing  on  platform  of  3-inch 
spruce  plank,  15  feet  long,  and  inclined  upward 
to  the  rrar  at  an  angle  of  11  degrees. 

Becoil  restrained  by  24inch  rone,  arranged  as  in 
prcTious  firing.    Kope  allowed  recoil  of  7  feet. 

Fired  into  field  butt,  No.  2. 

Powder  loose  in  chamber. 


Time  oconpieil  in  firing  10  rounds  (545  to  554),  12 
minutes  and  45  seconds. 


Mortar  turned  over. 


Mortar  tamed  OTcr. 


Mortar  turned  over  on  right  side. 


Mortar  turned  over  on  right  side. 
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Record  offiriuff  with  3»6'inch  B,  L.  field  mortar  (itoel),  Xo,  /,  WaltrrUu 


Projectile. 


Wlnl 

istrcBfik 


Lba.  oz. 
19     4 

12  8iiiid. 


19      3 

13  sand. 


ae     0 


19      2 

14  Band. 


20      0 


19      1 

15  saud. 


20      0 


19      1 

15  sand. 


20      0 


19      5 

11  sand. 


20      0 


19      5 

11  Mflnd. 


20      0 


19      3 

13  sand. 


20      0 


19      2 

14  sand. 


20      0 


19  2 

14  aaud. 

20  0 


0    00 


0    00 


0  00 : 


0    00 


0    00 


0    00 


0    O'J 


0    00 


0    00 


7| 


e 
o 


a 

i 

6 


3 


s 

o 


If-  ,.•  r 
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Ar9€naly  at  Samdy  ffookf  X,  J„  Fehrnary  18,  ISSfl — Continued. 


Special  remarks  aboat  eaoih  flre,  sooh  aa  effect 
on  piece,  aotioii  of  breech  inechMiUm,  con* 
Huniption  of  powder,  soiuid  of  projectile  Ib 
lli|:bt«  acattering  of  fhigments,  etc.,  and 
loetrologlcal  data. 


r'annon  fHotlon  primers,  model  of  1887. 


I 


Fired  into  field  butt,  No.  2.    Powder  loose  in  cbani* 
ber. 


Tiii>«'  ucinipied  in  firing  10  rounda  (555  to  664),  8  min- 
nt«0  and  SO  aooondH. 
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Date. 


1891. 


Feb.  18     A.M 


REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

Record  of  fiHng  with  SX-inch  B,  L.  field  mori^ir  (ateel),  No.  1,  WoUrrlirt 

[Object  of  firing,  to  toBtnortv 


No. 

of 

fire. 


565 


566 


567 


508 


Powder, 


Kind. 


569 


670 


571 


572 


573 


574 


575 


576 


577 


578 


079  1 


58U 


c  «  » 


Weight. 


CO 

as 

§ 

■•J 
a 

9 


00 


o 


c 
o 

P 


Pounds. 

1 


u 


Pnvjectile. 


Kind. 


1 


1  . 


CI 


a 

•e 

X 


Weiffht. 


Lbs.  Oz. 
19     4 

12  sand. 


20      0 


19      2 

14  sand. 


20      0 

19      3 

13  sand. 


Elev*- 
tion. 


I 


Wind. 


^^       and  h 

rectiun 


o     ' 
0    00 


Feet, 


0    00 


0    00 


20 


19      4 

12  sand. 


20 


19      2 

14  sand. 


20 


19      2 

14  sand. 


20 


!  19      5 

I         11  sand. 


20 


19 


5 


11  sand. 


20 


19      3 

13  sand. 


0    09 


I 


I 


0    00 


0    00 


0    03 


0    00 


0    00 


20 


19      4 

12  sand 


0    00 


20 


19      4 

12  sand. 


0    00 


20      0 

l9~5 

11  sand. 


20      0 


0    00  , 


19      3 

13  aand. 


20      0 


!  19      2 

14  sand. 

20     0 


19      3 

13  sand. 

'19      6 

•         11  sand. 


'    0    00 


0    00  I 


0    00  I 


0    00 


20      0 


^11 


H 


7  • 


7     I 


o 

s 
c 

it 


e 


C 

d 


B 

e 
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Anrnalf  at  Sandy  Hook^  N.  J.,  ^ehrwiry  18,  i^^ir— Continued. 

(ur  rapidity  and  oaduranoe.]  • 


Special  remarks  about  each  Are,  taoh  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  pn^joctile  in 
flight,  scattenng  of  fragments,  etc.,  and  me- 
tr^ogical  data. 


(^«unoD  friction  primers,  model  of  1887. 


Between  ronnds  604  and  685  there  was  a  delay  of  3 
minutes  and  10  seconds  on  account  of  repairs  be- 
ing made  to  platform. 

Time  ucoupiea  In  firing  6  ronnds  (565  to  589),  5 
minutes  and  60  secou(». 

Fired  into  field  bott,  No.  2. 

Powder  loose  in  chamber. 

Itme  occupied  in  firing  5  rounds  (670  to  574),  5 
minutes  and  50  seconds. 


Mortar  turned  over  on  left  side. 


Mortar  turned  orer  on  right  sidtb 


Primer  failed. 
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Becord  of  firing  tvith  S.6-invh  B,  L,  fitld  mortar  {tteel),  Xo,  2,  WaierrUtt 

[OUjeoi  of  firing,  to  test  morta  r . 


Bato. 


1891, 


:B\Bb.  18 


No. 

of 

Are. 


A.K. 


581 


Powder. 


Kind. 


'      r» 


!>82 


M3 


.S84 


OB 

HI 


f5 


Weight. 


Pounds. 
1 


Pnvjectile. 


Kind. 


1  ^ 


3 


a 
es 

£^ 
9 

CO 


Weight. 


Lbs.  Oz. 
1ft      2 

14  Mutd. 


20      0 


19      2 
14  und. 

i  a)    0 
pi9^i 

I         15  sand. 


2()      0 


Wind. 

tion.   '««»"•    widdi 
xection. 

I 


o     / 
0    00 


Feet  > 

i 

I 


19  1 

15  sand. 

20  0 


0  00  ; 


0    00  I 

1 

I 


0    00 


I 


t 


CI 

ai    . 

1-5 


2 


Feb.  18  I  A.M. 


r      585 


586 


587 


588 


589 


590 


591 


592 


5UU 


594 


i 

U 

9 

g 

Si 


0 

O 


<  I 


1    1 


I 


f    19      2  0    00 

14  sand    i 


I    20      0 


c 
c 

M 

4. 

3 


XI 


19    2  ;   0  ou 

14  sand. 


[Oldectof  firin. 

7  ' 


20      0 


19     :t 

13  aand. 


0    ou 


20      0 


i9      1 

13  Aand. 


u    00 


20     0 


19      3 

13  sand. 


U    00 


20      0 


& 
?. 


19      1 

15  Hand. 


0    00 


20      0 


19      2 

14  sand. 


0     00 


ao    0 


c 


!  19      3 

13  sand. 


0    00 


I  20      0 
;16'  " 


U     00 


13  sand. 


20     0 


19      3 

13  Mind. 

30      0 


0    UO 
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Arfenal,  at  Sandy  Hook,  X  J,,  f'\hruarif  ISy  1891 — Continued, 
for  rapidity  and  endurance.] 


I  Special  remarkn  abont  each  flre,  uncb  as  effect 
on  ]iiece,  action  of  breech  mechanism,  con- 
ftumption  of  powder,  mrand  of  projectile  in 
flifhti,  scaiteiing  of  fragments,  etc.,  and  me- 
trological  data. 


(*anii«iii  friotiuu  primerH.  nimlcl  of  1887. 


Powder  loose  in  chamber. 
Fired  into  field  butt.  No.  2. 
\  Time  occupied  in  tirinfi  10  roondA  (575  tn  584),  in 
minutes  and  30  seconds. 


Kortar  turned  over  on  right  side. 


Mortar  tiini«Ml  over. 


8p«!cial  rapidity  test.] 


Cannon  friction  primers,  model  of  1887. 


Powder  loose  in  cbnmlicr. 

Gun  detachment  coimiMt<'d  of  1  noncommissioned 
ufficor  and  2  men. 

Fired  into  field  butt.  No.  2. 
^  Time  occupied  in  firing  10  rouudM  (585  to  5M),  6 
minutes  and  50  seconus. 

Total  time  oi'cupied  in  firing  50  rounds,  50  min- 
utes and  25  seconds,  includingdelayuf  3  minutes 
and  10  seconds. 


I 


Firing  conducted  by  Llont.  O.  M.  Lisnolc,  O.D.,ft-» 

sistant  proof  ofiioer. 
Mortar  star  gauged  after  round  594,  February  18, 

1801,  by  Lieut.  0.  M.  Lissak,  O.  U. 
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UKPOUT  OF  THE  CHIEF  OF  OUUNANOE. 


Record  of  firing  with  S.6-inck  J?.  L.  fisld  mortar  (tttel),  Xo.  /. 


[Olijeet  of  firing,  to  i«*t 

No 

Powder. 

ProjoctUe. 

Vind,  , 

Date. 

of 
fire. 

% 

Inclnd- 

Slera- 
tion. 

SecoiL 

•trangth  < 
•addi. 

SLind. 

Wgt. 

Kind. 

Wgt. 

• 

nction. 

1891. 

>   »   •  t   • 

JM»«. 

■> 

Ld*. 

Lbi,<h. 

O   1 

1 

FMt. 

595 

1 

20 

I      0 

0  00 

• 

596 

1 

30 

14 

0  00 

' 

1 

597 

1 

20 

13 

0  00 

9" 

598 

1 

20 

14 

0  00 

9  1 

1 

1  ^^^^ 

599 

20 

15 

0  00 

600 

20 

13 

0  00 

601 

20 

15 

0  00 

602 

20 

14 

0  00 

603 

20 

15 

0  00 

604 

_J- 

20, 

14 

0  00 

605 

20 

13 

0  00 

606 

ei 

20 

14 

0  00 

9  1 

607 

§ 

20 

15 

0  00 

'  608 

20 

15 

0  00 

1  609 

20 

14 

0  00 

9  ' 

i  610 

wm 

20 

14 

0  00 

0  ' 

611 

3 

1   1 

20 

14 

0  00 

612 

O 

1 

j   20 

12 

0  00 

618 

_• 

1          m 

'   20 

n 

0  00 

614 

3 

1   20 

11 

0  00 

t 

615 

• 

1    L 

20 

15 

0  00 

1 

616 

20 

14 

0  00 

• 

' 

617 

^ 

1    1 

20 

15 

0  00 

618 

-s 

1    1 

i 

20 

13 

0  00 

• 

619 

s 

1      ^ 

20 

15 

0  00 

^ 

'  020 

p 

1      1 

20 

15 

0  00 

^ 

621 
622 

• 

2 

20 
20 

15 
16 

0  00 
0  00 

a 

Z    1 

j  628 

3 

• 

20 

15 

0  00 

8  - 

624 

3 

20 

14 

0  00 

1 

625 

P4 

S 

20 

16 

0  00 

626 

(4 

M 

1    1 

^ 

20 

10 

0  00 

* 

Feb.   24 

A.M 

027 
628 

1    \ 

1      * 

20 
20 

14 
11 

0  00 
0  00 

a     } 

629 

•- 

1   2 

20 

10 

0  00 

1 

630 

1 

1 

m 

20 

15 

0  00 

1  ! 

631 

s 

1  1 

1 

20 

11 

0  00 

632 

1 
1 

20 

14 

0  00 

633 

P 

1 

1 

20 

14 

0  00 

^ 

634 

§ 

^ 

20 

14 

0  00 

"C 

635 

1 

i 

20 

11 

0  00 

8 

686 

20 

12 

0  00 

1 

1 

637 

cC 

s 

20 

14 

0  00 

638 

0 

20 

11 

0  00 

1 

639 

s 

20 

15 

0  00 

1 

640 

1 

20 

12 

0  00 

1 

041 

1 

20 

13 

0  00 

1 

642 

A 

20 

13 

0  00 

1 

643 

s 

ao 

12 

0  00 

644 

CD 

20 

15 

0  00 

645 

20 

13 

0  00 

646 

20 

14 

0  00 

1 

647 

• 

20 

13 

0  00 

1 

048 

i 

ao 

18 

0  00 

649 

ao 

14 

0  00 

650 

to 

20 

14 

0  00 

651 

& 

20 

14 

0  00 

652 

20 

13 

0  00 

653 

s 

20 

14 

0  00 

654 

20 

IS 

0  00 

655 

^ 

20 

1   1 

0  00 

t  656 

20 

15 

0  00 

667 

t4 

20 

13 

0  00 

;  668 

20 

14 

0  00 

,  650 

1 

20 

15 

0  00 

;  660 

• 

1 

20 

14 

0  00 

!  661 

a 

1    I 

20 

13 

0  00 

662 

1 

1    1 

20 

15 

0  00 

663 

1    (S 

1    1 

20 

15 

0  00 

1  664 

20 

13 

0  00 

1  666 

' 

20 

16 

0  00 
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fVaiei'vlM  Arsenal,  at  Sandy  Hooky  N.  J.j  February  3J,  189J. 
mortar  for  endiumnce.] 


Special  I'umnrkH  about  each  fire,  such  as  effect 
un  piece,  action  of  breeoh  mechanism,  cou- 
Hitmptlon  of  powder,  sounA  of  projectile  in 
Aight,  Bcattering  of  firagmenta,  etc.,  and 
metrologioal  data. 


Mortar  mounted  ou  new  experimental  steel  carriage 
made  at  Watenrliet  Arsenal.  Cannon  friction 
primers,  model  of  1887.  I 


Mortar  carriage  standing  on  platform  of  8-inch 
spmce  plank,  15  feet  lonj;.  and  inclined  upward 
to  the  rear  at  an  angle  of  11  degrees. 

Fired  into  field  bntt,  section  2. 

Bocoil  restrained  by^  S^-inch  rtipe,  arranged  as  in 
previona  firing.    Kope  allowea  recoil  of  9  feet. 

roirder  loose  in  chamber. 


Mortar  turned  over  on  loft  side. 
Mortar  recoiled  ofl  platform. 


Breech  and  block  wiped  and  oiled. 


Brooch  and  block  wiped  and  oflacL 
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UKJ'ORT    OF    THE    CHIEF    OF    OttDNAXCE. 


Record  of  firing  mih  3,6-ineh  B.  L.  field  meriar  (8ieei)j  Xo.  /,  fVaU-rrh*' 


l)ttU\ 


1R91. 


Feb.  24     A.M 


Peb.  24     P.M 


No. 

of 

fire. 


666 

667 

668 

669 

670 

671 

672  , 

673 

674 

675 

676 

677 

678 

679 

680 

681 

682 

683 

684 

685 

686 

687 

688 


690 

601 

692 

693 

694 

605 

696 

697 

698 

699 

700 

701 

702  ' 

703 

704 

705 

706 

707 

708 

709 

710 

711 

712 

713 

714 


Powd«r. 


Kind. 


Wgt 


Projectile. 


Kind. 


Wgt 


JJ> 


51 


>i 


CI 

s 

o 

*C 

s 

p 

s 

m 


o 

0 


Includ- 
ing sand 


3? 


Lb».  I 

'iO 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20  . 
20 
20 
20 
20 
20 
20 
20  " 
20 
20 
20  ' 
20 
20 
20 
'20 
20  i 
20 
20 
20 
20 
20 
20  ' 
20 
20 
20 
20 
20 
20 
20 
20 
20  , 
20 
20 
20 
20 
20 
20 
20  t 
20 


Lb».  Oz. 
14 
11 
11 
14 
13 
14 
16 
13 
15 
15 

1  1 
14 
13 
14 
15 
11 
14 
15 
15 
14 
14 
15 
13 

1  0 
15 
14 
13 
13 
12 
14 
14 
14 

1  0 
15 
14 
14 
11 
11 
13 
12 
12 
14 
14 
15 
14 
14 
13 
14 
14 


00 
00 
00 
00 
00 
00 
00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00 
0  00  ' 
0  00 
0  U(i 
0  00 
0  00 
0  00 
0  00  , 

0  00  ! 

0  00  '' 

0  00 ; 

00  j 

00  ' 

00 

00 

00  I 

00 

00 

00 

00 

00 


0  00 
0  00 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


9 

» 

9 

II 
y 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
0 
9 

»l 
9 

9 

9 

9 

9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


I  ^ 


s 


A.   MORIiKCAl. 

OoloMl  Ordiiaacj  Dpatbnent,   U.  H.  A.,  President  o/  the  Board, 
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Jf-Mfnalf  at  Sandy  Hook^  X. ./.,  Fehmarff  £4^  1891 — Contlnned. 


rnortAr  for  cniliimiioe.] 


Mitrtnr  moantad  on  uew  <^i,periniental  Mt^X  ciiiriage 
inadn  at  WatervUet  Araeual.  Cuiiiion  friction 
primtfa,  model  of  1887. 


SptHiinl  rvinarkH  about  each  lire,  anoh  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
Rumption  of  ftowder,  sound  of  projectile  in 
tllght,  scat  tiering  of  fraipuents,  etc.,  and 
metrological  tlata. 


I 


Keooil  restrained  bj  2^inch  rope,  arranged  a»  in 

previous  firing. 
Fireil  Into  field  butt,  section  2. 
'  Powder  looae  in  chamber. 
^Elevation  of  piece  increased  by  shock  nf  dii*- 
oharge  at  each  fire. 


Vent  shield  broken  off. 


Rope  Allowed  rcouil  of  9  feet. 


I 


Rope  allowed  recoil  of  10  f%ek.  Five  hundredth 
round  with  full  charge. 


Mortar  fell  forward  on  face. 
Mortar  fell  forwanl  on  face. 


« 


Mortar  tuni<^l  over  on  right  side. 


I 

Condlt  ion  of  mortar  after  completion  of  test :  Front 
sight  bent  and  {tartly  unscrewed.  Carrying lioItMin  , 
trunnions  partly  unscrewed.  One  lever  handle  i 
bent.  Arc  ofelevating  apparatus  worn  smooth  by  t 
clampa.    Vent  shield  broken. 

,  Firing  conducted  by  Lieut.  O.M.    Lissak.  O.  1>.. 

I       asMstant  proof  officer.    Mortar  Htar  gauged  aft«*r 
round  604,   February  24,  1801,  by  Lh'Ut.   O.   M. 
Lissak,  O.  D. 


Ormond  M.  Lissak, 
lAtutenant  Ordnance  l^epartm^nt,  MtcQriUr. 
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tStar-gaugirig  of  3.6'inch  R,  L.  field  mortaVf  No,  1,  JVatervUet  Arsenal,  at  Sandp  //*•->* . 

N,  J.,  August  12y  1890. 


Inches 

from 

breech. 


P 


ber. 


3.809 
3.809 
3.809 
3.809 
.3.809 
3.809 
8.809 


mazzle. 


1 

I' 

I' 
3i 


After90 

rounds, 

lands. 


3.607 

3.607 

3.607 

3.6065 

3.606 

3.006 

3.606 


Inches 

finom 

muzzle. 


4 


? 

?* 


After  90 

rounds, 

lands. 


3.606 

3.606 

3.606 

3.606 

3.606 

3.6065 

3.6065 


Inohes 

fjrom 

muzzle. 


9^ 

H 

10 

m 


After  00 

rounds,! 

lands.  ' 


8.607 

3.608 

3.610 

3. 6115 

3.6155 

3.618 

3.6205 


Inches  lAfterM 


from 

rounds, 

muzzle. 

lands. 

11 

8.623 

lU 

S.626 

12 

3.628 

12i 

3.eS2 

1? 

3.634 

m 

3.637 

14 

3  638 

Star-gauging  of  S.S-inch  B.  L,  field  mortar  (steel)f  No.  1,  Watervlini  Arttnal,  at  SaMtig 

Hook,  N.  J,f  November  36, 1890, 


Inches 

from 

muzzle. 

1* 
f 

After 

round 

222, 

lands. 

Inches 

from 

muzzle. 

I 

Afler 
ronnd 

222, 
lands.  ' 

Inches 

from 

muzzle. 

After 
round 

222, 
landJB. 

Inohes 

from 

muzzle. 

After 

ronnd 

222," 

lands. 

Inches 

from 

breech. 

After 
ronnd 

222, 
cham- 
ber w- 
tioal. 

3.609    i 

3.6085  ; 

3.608 

3.6J8 

3.608 

3.8075 

3.8075 

( 

1 

4 

t 

1 
3.6075  ; 
3.608 
3.6085 
3.009 
3.609 
3.6100 
3.6105 

i!? 

3.6110 
3. 6115 
3.6125 
3.6150 
3.6175 
3.6195 
3.6225 

11 

Hi 

12 

3.6250 
3.6275 
8.6300 
3.6325 
3.6350 
3.6380 
3.6390 

H 

3.800 
3.809 
3.8119 
3.800 
3.80O 
3.800 
3.8005 

Star-gauging  of  S.S-inch  B.  L,  field  mortar  (steel),  No.  1,  Watervliet  Arsenal,  at  Sandjf 

Hook,  N  J.,  January  SO,  1891. 


Inches 

After    ' 

Inches 

After 

Inohes 

After 

Inches      After 

Anom 

round  378,: 

from 

round  378, 

firom 

round  378, 

f^om    round  378, 

muzzle. 

lands. 

muzzle. 

lands. 

muzzle. 

1 

lands. 

•  breech,  i  chamber. 

1 

i 

3.610 

5 

3.6085 

H 

3.617 

«i 

3.809 

1 

3.609 

^\ 

3.609 

10 

3.619 

3 

3.809 

H 

3.6085 

6 

3.6095 

104 

8.621 

3.810 

2 

3.606 

% 

3.610 

11 

3.624 

2i 

3.608 

7 

S.610 

Hi 

3.627 

3 

3.608 

7| 

3.611 

12 

3.629 

H 

3.608 

8 

3.612 

12i 

8.632 

4 

3.6085 

81 

3.613 

13 

3.635 

H 

3.6085 

9 

3.614 

13i 

3.638 

Star-gauging  of  S.6-inchB,  L.  field  mortar  (steel),  No.  1,  Watervliet  Arsenal,  ai  Sanif 

Hook,  N.  J.,  Fehmary  IS,  1891. 


Inches 

troxa 

muzzle. 

After 

round  488, 

lands. 

Inches 

from 

muzzle. 

After     j 
round  488,! 
lands. 

Inches 

from 

muzzle. 

After 
round  488, 
lands. 

Inches 

fWnn 

muzzle. 

After 
ronnd  488, 

1* 
^4* 

3.611 
3.610 
3.610 
3.610 
8.609 
3.610 
3.609 
3.610 
3.610 

5 

? 
?» 

1     ? 

1     ? 

1 

1 

3.610 

3.6105 

3.611 

3.611 

3.612 

3.612 

8.013 

3.614 

3.617 

iJ* 

Hi 

12 

13 
l?i 

3.6185 

3.621 

3.624 

3.627 

3.629 

3.6305 

3.633 

3.636 

8.639 

^ 

3.800 
8.809 
8.810 
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Star -gauging  of  S.S-inoh  B.  L.Jield  mortar  (steel)',  No,  1,  Watervtiet  Arsenal^  at  Sandy 

Hook,  K,  J.,  February  18,  1891, 


N      ^ 

luolies 

from 

muaxle. 

Aft«r 

round  594f 

landB. 

Inches 

Irom 

miusle. 

After 

round  594, 

lands. 

Inohes 

ftGm 

mazsle. 

After      Inches 
round  594,  i   from 
lands.     1  breech. 

1 

After 
round  594, 
chamber. 

• 

1* 

4 

3.613 

8.612 

8.6115 

3.6115 

3.611 

3.611 

3.611 

3.611 

3.611 

5 

? 

? 

8.612 

3.6115 

3.6125 

3.618 

3.613 

3.614 

3.614 

3.6156 

3.617 

1? 
}?* 

Ill 
12 

12i 

13 

13| 

3.619 

8.621 

3.624 

3.627 

3.6285 

3.631 

.^683 

3.637 

3.689 

1                     _ 

i 

r 
1 

3.81 
3.81 
8. 8105 

Star-gauging  of  S.S-inch  B,  L.  mortar  (steel),  Xo,  1,  WatervUet  Arsenal,  at  Sandy  Hook, 

N,  J,,  February  24, 1891. 


Inchett 

After 

luohes 

Alter 

Inches 

Alter 

Inches      Atter    I 

from 

round  694, 

from 

round  694, 

from 

round  694, 

from 

round  694, 

mnzsle. 

Uuids. 

muzsle. 

lands. 
3. 6145 

muzzle. 

lands. 

breech. 

chamber. 

i 

3.616 

5 

H 

3.623 

«* 

3.811 

1 

.3.615 

5| 

3.615 

10 

3.624 

7| 

3.811 

H 

3.615 

6 

3.6155 

10| 

3.627 

H 

3.612 

2 

3.615 

«* 

3.616 

11 

3.6295 

\ 

A 

3.615 

r 

3.616 

Hi 

3.6315 

3 

3.6145 

74 

3.6165  , 

12 

3.6835 

H 

3.6145 

1         8 

3.617    , 

12J 

3.636 

*     4 

3.6145 

8i 

3.618 

13 

3.6385 

4 

3.6145 

9 

8.620 

18* 

3.6406 
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Reoard  of  filing  with  3.6'tnch  B.  L.  field  mortar  (aieel)^  No.  1,  WaUn\v\ 

[Object  of  firing,  to  t«0tBoruJ 


Date. 

No. 

of 

fire. 

Powder. 

Prqjectile. 

Eleva* 
tion. 

KeooiL 

Vrad 

•tppafih 

and  4: 

Kind. 

Weight. 

Kind. 

Weight. 

1891. 

A.  M 

565 
566 
567 
568 

569 

1 

t 

!    570 
571 

572 

1 
573 

1 
574 

575 

576 

577  1 

1 

1 
1 

578 
579 

580  ' 

1 

1 

^1 

• 
C   OS      .. 

.  P         . 

• 

• 

§ 

1 

b- 

• 

*-• 

• 

•*» 

o 

Hi 

•  • 

0 

•s 

p 

Poundt. 

1 

1 

1 
i 

,! 

1 
1 

1 
1 

1 

1 
1 

1 

1 

1 

1  . 

1 

ll 
1 

1 

1 

1  , 
1 
1 

1 

1                  1 

i 

"S 

•s 

■  I  ■ 

V 

Lb».  Oz. 
19     4 

12  sand. 

o    / 
0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0    03 

0    00 

0    00 

0    00 

0    00 

0    00 

0    00 

0  00 
0  00 
0    00 

Fut, 

7   ■ 

1 

t 

1 

20      0 

19      2 

14  sand. 

7 

J 

20      0 

19      3 

13  sand. 

p 
7 

i 

1 
1 

1 

20      0 

19      4 

12  sand. 

20      0 

L 
1 

19      2 

14  sand. 

7  1 

20     0 

19      2 

14  sand. 

7 

1 
7 

7 

7' 

7 

u 

mm 

e 

B 

a 
r 

g 

« 
t 

§ 

j: 
"Z 

1 

20     0 

'  19      5 

11  saiMl. 

'  20      0 

19      5 

11  sand. 

Feb.  18 

20      0 

19      3 

13  sand. 

20     0 

19     4 

12  sand 

20      0 

i 

1 

1 ' 

T 
i 

7 

1 

19      4 

12  sand. 

20      0 

'  19      5 

11  sand. 

'  20      0 

19      3 

13  gand. 

20     0 

19  2 

j         14  saud. 

20  0 

19      3 

13  sand. 

]  20      0 

;  19    5 

11  sand. 

20     0 

p 
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Jnenalf  at  Sandy  Hooky  N,  J,y  February  18,  liffPi:— Continued, 
for  rapidity  and  eudunmoe.]  . 


^ 
^ 


I 


Speoial  remarks  about  eaeh  ilre,  anoh  m  offeci 
on  piaoe,  action  of  breech  meebaniam.  con- 
sumption of  powder,  sound  of  projoetile  In 
fliffbt,  scattering  of  fragments,  etc.,  and  me- 
trological  data. 


("nuDon  friction  primers,  model  of  1887. 


I 


Between  roirada  664  and  565  there  waa  a  delay  of  3 
roinntea  and  10  seconds  on  account  of  repairs  be- 
ing made  to  platform. 

Time  ooonpiea  in  flring  6  rounds  (565  to  569),  5 
minntea  and  50  seconds. 

Fired  into  field  butt,  Vo.  2. 

Powder  loose  in  chamber. 

Time  occupied  in  firing  5  rounds  (670  to  574),  5 
minutes  snd  60  seconds. 


Mortar  turned  over  on  left  sidew 


Mortar  turned  orer  on  right  sidib 


Primer  failed. 


r 
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REPORT   OF   THE   CHIEF   OF    ORDNANCE. 


Date. 


1891. 


Record  of  firing  with  S.6'inch  B,  L.  field  mortar  (steel).  No.  /,  Tfateirhil 

[Object  of  firing, 


Feb.   18 


A.M 


655 


556 


557 


556 


559 


500 


5G1 


562 


563 


564 


C4 


Pounds, 
1 


Piojectile. 


S 

a 

§ 
I 

J 

I 

to 


Lb9.  oz. 
19      4 

12  gHUCl. 


20      0 


10      3 

13  sand. 


26      0 


O         I 

0    00 


0    00 


19      2 

14  sand. 


20      0 


19      1 

15  saud. 


20      0 


19      1 

15  saud. 


20      0 


19      5 

11  Band. 


20      0 


19      5 

11  muud. 


20      0 


19     a 

13  ftaiid. 


20      0 


19      2 

14  sand. 


20      0 


19  2 

14  aand. 

20  0 


0    00 


0    00  ] 


Iteooil. 


0    00 


0    00 


0    00 


0    00 


U    00 


0    00 


Wind,  t 
atrengta ' 
anddi- 
rectiou. 


7 


7  ! 


JO 

s 

e 

I 

•a 

9 

X 

a 
8 


KKl'OUT   OK   THK   CHIKK    OK   OKUXANOK. 
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.  Ar9enaK  at  Sandif  Httok.  X.  ./..  i\hrnnrji  JS,  189/ — Continued. 
far  rapidity  and  endurance.] 


'  Si>oclal  reninrkn  about  each  fire,  anch  aa  effect 
(til  iiicce.  ui'tion  ctf  breech  mechanlnni.  eou- 
Humpti«in  i»f  powdcTj  Huuud  of  itrujectile  iu 
flieht,  acaltering  of  fra)0"ent8.  etc.,  and  me- 
trological  data. 


Cannon  friotum  |irim«TH.  nuMU'l  of  \M1. 

9 


Xfortar  turned  over  on  right  side. 


Powder  looae  in  chamber. 
Fireil  into  tiebl  butt.  No.  2. 
'  Tinie  occupied  in  tiring  10  ntundA  (:>75  to  ;>84).  l.'l  ; 
Biiniiteii  and  30  iie<*«»uda. 


MortMr  tunnMl  i»v«'r. 


aptMiial  rapidity  tent.] 


CaBDOn  faction  primers,  model  of  1887. 


Powder  looiie  in  rbnnilirr. 

Gun  detachment  conrtintcd  of  1  nonrommiaAioned 
uflii'vr  flnd  2  nifu. 
j  Fired  into  flehl  butt.  Xo.  2. 

^  Time  uccupied  in  Urinic  lo  roiiud.H  i.'M.')  to  5M),  6 
minuteii  and  50  Hecon«M. 
Total  time  (Mxupioil  iu  tiring  .'hi  nanulH.  r>C  min- 
uteaand  23  secoudn.  including  dvlav  of  3  minute* 


and  10  itecoudii 


I 


Firing  conducted  by  Licnt.  O.  M.  LiRi«nk,  f».l».,fcs 
aiatant  proof  ofliiVr. 

Eiirtar  atar  icaugrd  after  round  oM.  February  Ii^. 
IMl,  by  Lieut.  O.  M.  LiMak,  0. 1>. 


\ 


i 


[Oltjeel  of  flrinf,  to  Mat  mor 


»o. 

Powder. 

PreJpcllle. 

Elev*- 

RwoU. 

Hf 

flr«. 

Kind. 

Weight. 

Kind. 

Wolsht. 

5K. 
568 

ij 

PTOHdf. 

16..  Ol. 

IJsuid. 

0  oo 

" 

567 

If: 

13  Minrt. 

0    M 

' 

1 

r- 

U 

, 

|~ 

000 

^ 

U-snnd. 

:i6    0 

568 

' 

"  "'-'■ 

0  00 

'    S70 

1 

i 

5 

IIS"! 

1 "  ■■■■»■- 

D    00 

: 

1 

1    572 

i 
s 

■3 

.8 

i"    .!md. 

.»     , 

i 

Feb,  IS 

A.M 

1 

■c 

•io    a 

S   1 

i 

1 

^...., 

' 

£    1 
1   ! 

!  ^^ 

1 

20      0 

0  00 

I'l 

1 

? 

12>aD<l 

1  |i 

REPOUT   OF    TIIK    (MilKK    <ll"    OKHNANCi;. 
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fFatei'vliei  Arsenal,  at  Sandy  Hooky  N.  J.,  Frhniant  JJ,  tfiOL 


for  endunmce.] 


,  SixM-inl  ivuiurks  :»bout  each  lire,  such  as  cnect 
(HI  iiicce,  action  of  breech  mechanism,  cou- 
hiimption  of  powder,  sound  of  proJtK't.ih)  in 
Hight.  scaitcring  of  fragmcnto,  etc.,  and 
iii(>troIojrical  data. 


Mortar  mounted  on  new  experinicntnl  Hteel  carriago 
made  at  Watervliet  Arsenal.  Cannon  frirtion 
prinien,  model  of  1887.  ' 


Mortar  carriage  nt^nding  on  platform  of  Hinch 
Bpmco  planR^,  15  feet  Ions,  aiwl  iu<:liutMl  upward 
to  the  rear  at  an  angle  oi'  II  dc^roes. 
'  Fired  into  field  bntt-,  section  2. 

Recoil  restrained  bjr  2i-incii   niiK*,  arranged  as  in 
previona  firing.    Rope  allowed  recoilof  9  I'oct. 

Poirder  looae  iu  chamber. 


^lortar  turned  over  on  left  aide. 
Mortar  recoiled  ofl  platform. 


Breech  and  liloclc  wiped  and  oiled. 


Breech  and  block  wlpe^l  and  oiled. 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Beeord  of  firing  voiih  3.6-imh  B,  L.  field  mortar  {steel) f  Xo.  1,  Waterrliet 

[Objeot  of  firing,  to  test  mortar. 


Bate. 


1891, 


l^b.  18 


A.M. 


Feb.  18 


A.M. 


No. 

of 
lire. 


561 


I      r. 


582 


583 


584 


Powder. 


Sind. 


C4 


c  « 


3      < 


Weight. 


Pound*. 
1 


f      cia?; 


585 


586 


1    587 


588 


589 


590 


591 


592 


rm 


594 


i 

o 


3 
fc- 


& 


n 

M* 


(3 

O 


Projectile. 


{ 


Kind. 


1  !► 


3 

a 

6 
C 


.2 


» 
^ 

£ 


X6#.  Oz. 
19      2 

14  Band. 


Weight. 


20 


19      2 

14  sand. 


a)     0 

-'-  - —     -'■    *» 

19      1 


15  Band. 


20     0 


19  1 

1 5  sand. 

20  0 


ElOTE- 

tion. 


o      / 
0    00 


Wind, 
strengtl 
and  di- 
rection. 


B-^oU.-iJSIll'' 


Feet. 


I  \ 


0  00 : 


I 


0    00 


0    00 


1  1 


1 


K 

M 

a 


'^    19      2  0    00 

14  Band    i 


20 


19      2 

14  sand. 


0    ou 


20      0 

19     ;{ 

13  sand. 


0     00 


20      0 


19      1 

15  sand. 


u    00 


20 


19      3 

13  sand. 


U    00 


20      0 


19      1 

15  Hand. 


0    00 


I 


20      0 


19      2 

14  sand. 


0     00 


20      0 


19      3 

13  sand. 


0    00 


20      0 


0     00 


13  sand. 


20      0 


19      3 
I         13  sand. 

'  20      0 


0    00 


3 


B 

at 

fa" 

flS 

X 

e 

I 


[Object  of  firing, 


(  I 


e 


a 


i 

.a 
be 

"C 
6 


BKPOUT   OF   THK    CIIIKK   OF   olU)NAN«T.. 
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Jrtcnalf  of  Sandy  Hool;  X.  ./.,  Fehnuinf  24^  1891 — <_'outiii«e<l. 


vortjir  li>r  cii<1uraiice.  | 


Spix'ial  rtrinarkH  about  each  Are,  nnch  art  oflTeot 
<iu  pWf,  action  of  briNH^h  raechaniHiu,  cou- 
unmiitiun  of  iHiwdor,  sound  of  priij(>i'tile  in 
di^ht,  HcattMnng  of  frafcutenti**  <^^^>  ^nd 
luetrologicHl  data. 


Mortar  niouutiHl  on  nrw  <»x)M'rinu'ntal  Ht«wl  curriago 
inadtf  at  Watervli<ft  Arsciml.  ('luimm  fVW'tUin 
IMrimera,  niiHlel  of  1887. 


t 


I  V«-nt  xhiebi  lirokon  off. 


]<o)Mr  hIIowhI  riM'uil  of  0  feet. 


Recoil  re«traine<l  by  2ih^i><^^  toxw.  arnmsod  an  in 

iirevlouR  flrinc. 

Firal  into  field  butt,  aection  2.  i 

Powder  loono  in  chanil>er.  '\ 

Sleration  of  piece  increaMt^l  by  »hoi^k  of  din-  j 

charge  at  each  tire.  *  ; 


\ 


Koi>e  allowed  rtM-oil  of  10 1%^.  Five  hundicdib 
round  with  full  char^. 


Mortar  fell  forward  on  fa«>«. 
Mortar  fell  forwani  on  face. 


Mortar  tunu-il  oxer  ou  ri;;bT  aide. 


Condition  of  mortar  after  completion  of  teat:  Kmut 
Might  i)«*nt  and  partly  unscrcwetl.  ('arryingladtaiu  , 
tnionhmH   partly  unacrcwed.    One  lever  handle 
bent.    Arc  of  elevating  apparatun  worn  Mmootb  by  ; 
clanipa.    Vent  aliield  broken. 

Firing  conductHi  by  Lieut.  O.M.    Liasak.  O.  IK. 
aaamtant  pr(K>f  ofHcor.    Mortar  atiir  gauged  aiti-r 
i      round  OM,    February   24.  18ftl,  by  Lieut.    O.   M. 
Liaaak.  O.  I). 


OKMOND   M.   LiaSAK. 

LU^tnaat  Ordnaitct  Uepartiiunt^  JU^ordtr. 
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Stnr-gauffinfi  of  .^.S-in^^h  R.  L,  field  mortar.  No.  1,  Watfrvtifl  Ar9eniU,  at  Samdif  /foot, 

*  .V.  J.J  Augunt  l^y  1890. 


llli'hCH 

from 
liruech. 


'AfterW) 

roundM. 

cham- 


P 


Encliea  iAft-er9U|i  lui^bes 
from   I  rounds,  i 
!  muzzle 


3.800 
3.»09 
3.H09 
3.809 
3.800 
3.HU9 
8.809 


3 
3| 


lands. 

! li 


from 
muzzle, 


3.601 
3.607 
3.607 

3.  nm:* 

3.6(Mi 
3.006 
3.606 


7     l| 


4 


After90 
rounds, 
lunds. 


3.606 
3.606 
3.606 
3.606 
3.  ti06 
3. 6065 
3. 00«."> 


Iiicbes 

from 

muzzle. 


? 
9 
10 

m 


Indbea  |  After  90 
fktnn   I  roimda. 


3.607 

3.608 

3.610 

3.6115 

3.6156 

3.618 

3. 620ri 


muscle. 

lands. 

11 

S.623 

111 

S.Q20 

12 

3.828 

12^ 

3.632 

13 

3.634 

13| 

3.637 

14 

3  638 

Star-gauging  of  f^.S-inrh  B.  L.  fivid  mortar  (ntecl),  Xo.  /,  fyatervliet  Arsenal,  at  Sand^ 

IIouk\  y.  ./.,  Xoremher  30, 1890. 


! 

i 

I  Inches 
I    fn»iu 
I  muzzle. 

! 

I      


3 


After 

round 

222, 

lands. 


3.609 
3. 60H.') 
3.60H 
3. 6  W 
3.  OOH 
3. 007.') 
3. 6075 


f 

Inches 

ftx»m 

1  muzzle. 

1 

i; 

1 

r 

After 
round  , 

222. 
lands. 

1 

1 

i Inches 
1    from 
muzzle. 

8 
«i 

'h 

10 
lOi 

After 
round 

222, 
lands. 

luohes 

from 

muzzle. 

11 

11» 
12 

12* 
13 

1        134 

14 

! 

Aft«r 
round 

lands. 

i 

'inches 
from 
breech. 

After 

mnnd 

222, 

ber  ver- 
tical. 

1 

4 

3.6075 

3.«t>8 

3.6085 

3.001»    : 

3.609 

3.6100 

3.6105 

3.6U0 
3. 6115 
3.0125 
3.6150 
3.0175 
3.6195 
3.6225 
i 

3.6350 
3.6275 
3.6300 
3.6325 
3.6350 
3.6380 
3.6390 

7| 

3.809 
3.809 
3.809 
3. 809 
3.809 
3.809 
3.8095 

Star-gauging  of  ,J.6-iHch  B.  L.  field  mortar  (8t^l),  Xo.  1,  WatervUet  Arsenal,  at  Sandg 

Hooky  X.  J.f  January  30, 1891, 


Inrhes 

After    ' 

Inches 

After 

Inches 

After 

1  Inchos  i    After 

from 

round  378, 

from 

round  378,' 

,    from 

rouud378, 

fh>m    round  378. 

muzzle. 
1 

lands,    i 

1 

'muzzle. 

landi».    , 

muzzle. 

1 

lands,    j 

breech. 

chamber. 

1 

3.610 

1 

5 

3.6085  1 

0| 

3.617 
3.619    1 

6i 

3.809 

1 

3.609 

^\ 

3.609 

!        10 

7}         3.809    1 

l\ 

3.0085 

6 

3.6095 

lOi 

3.621 

H 

8.81U 

2 

3.608 

«4 

3.610 

11 

3.624 

2i 

3.608 

7 

3.610 

111 

3,627 

3 

3.608 

i         '^^ 

3.611 

12 

3.629 

H 

3.608 

!          8 

3.012 

\2k 

3.632 

4 

3.0085 

8| 

3.613 

13 

3.635 

4i 

3.6085 

9 

3.614 

13i 

3.638 

Star-gauging  of  S.G-inchB.  L.  field  mortar  (steel),  Xo.  7,  WatervUet  Arsenal,  at  Sandp 

Hook,  X.  J.,  February  13,  1891. 


Inches 

from 

muzzle. 


X* 

4 

4 


After 

Inches 

round  488, 

1    from 

landH. 

Jmnzzle. 

3.611 

J          5 

3.610 

;     ^1 

3. 610 

'          6 

3.610 

? 

3.609 

3.610 

7* 

3.609 

8 

3.010 

.          H 

3.610 

\          » 

After 

round  488, 

lands. 


3.610 

3.6105 

3.611 

3.611 

3.612 

3.612 

8.013 

3.614 

3.017 


Inchci  I     After 
from     round  488, 
muzzle.'    lands. 


ii:* 

12 
12i 
13 
l?i 


3.6185 

3.621 

3.624 

3.G27 

3.629 

3.6305 

3.633 

3.636 

3.639 


I 


Inches  |    After 

fh>m    ;round488« 

muzsle . '  chamber. 


liKPOKT    OF    THK    CHIEF    OF    OBDNANC^K. 


iol 


Siar-gauping  of  S.6-int}h  li,  L.Jield  mortar  (Hleel)y  No,  ly  Waterrliet  Arsenal,  at  Sandy 

Hook,  y,  J,,  Fehrnary  1ft,  lS9t. 


•  Iiicbes 

After 

fruni 

round  594, 

niuKKle. 

landH. 

k 

3.613 

1 

3.612 

H 

3.6115 

1          2 

3. 6115 

'^i 

3.611 

3 

3.611 

^ 

3.611 

4 

3.611 

H 

3.611    j 

1 

InohoB 

Irom 

muKsle. 


After 

round  594, 

luidA. 


5 

? 
?♦ 

I' 


3.612 

3. 6115 

3.6125 

3.613 

3. 61 J 

3.614 

3.614 

3.6155 

3.617 


Inches  |     After    i  Inchefi 
from    round  594.'     from 


muzsle. 

1? 

1? 

12 

12i 

13 

13|  j 


landa.    !' breech. 


After 
round  594, 
chauibor. 


3.619 

3.621 

3.634 

3.627 

3.6285 

3.631 

3.633 

3.637 

3.689 


3 


3.81 
3.81 
8. 8105 


I 


Slar-gautjing  of  fij]-inrh  11,  L.  mortar  (steel),  No,  I,  Waterrlht  Artienal,  at  ^Sandy  Hook, 

N,  J.y  Ftbruary  24, 1891, 


InchtM 

AJt«)r 

lucheH 

A  Her     ■; 

Iucho8 

Alter       TiK'hi^H       Aft4^r    | 

I'ruui 

run  ud  694, 

,   from   1 

round  694. 

from 

round  694, 

j    from    round  694, 

muzzle. 

liuuU. 
3. 016 

'uiuKzIe. 

i  . 

i 

laudft.    , 
3.6145  ; 

muzzlo. 

landa. 

breech. ;  chHUibcr. 

1 

H 

3.623 

61          3.811 

i          I 

3.  615 

^1 

3.615     , 

10 

3. 624     ;          1% 

3.811 

li 

3.615 

6 

3.6155  ' 

lOi 

3.627     i          ^ 

3.  812 

2 

3.615 

H 

3.616    1 

11 

3.6295  .i 

-'i 

3. 615 

1         7 

3.616    ' 

lU 

3.6315  , 

1 

3 

3. 6145 

7J 

3.6165 

12 

3.6335  ! 

1 

^i 

3. 6145 

8 

3.617 

Vl\ 

3.636    >: 

*     4 

3. 6145 

Bi 

3.618    ' 

13 

3.6385 

4i 

3.6145 

9 

3.620 

13* 

3.6405 

1   «m' 

;  fl«T 

1 

i 

■■     STO 

;    B71 

J 

m 

j  i 

K 

877 

i^O 

1     1 

°^ 

SW 

h 

(82 

£ 

li 

6U 

ns 

! 

3 

6fW 

1 

aw 

1 

Ml 

IK 

m 

1    ON 

1 

i 

1 

I 

'     «08 

~ 

1     700 

1 

1 

702 

Toa 

1     7H 

3 

71» 

7M 

1    7« 

I 

1 

1      i 

! 
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REPORT  OF  THE  CHIEF  Of  ORDNANCE. 


» 

Sfar-gaugirig  of  S.6-inch  R.  L,  field  martaVy  No.  1,  Water^vUet  Araenalf  at  Sandy  Hook^ 

N,  /.,  August  12,  1890. 


Inches  ^?i!,^  ■  Inches 
breech.    «^ 


mazzlo. 


After90 

roauda, 

lands. 


3.809 
3.800 
3.809 
3.809 
3.809 
3.809 
8«  809 


3 
3| 


3.607 

3.607 

8.607 

3.6065 

3.606 

3.006 

3.606 


Inches 

from 

muzzle. 


4 


6 


After  90 

rounds, 

lands. 


3. 606 

3.606 

3.606 

3. 606 

3.606 

3.6065 

3.6065 


Inches 

from 

muzzle. 


Ik 
8 

10 


After  90 

rounds, 

lands. 


8.607 

8.608 

3.610 

3. 6116 

3.6156 

3.618 

3. 6205 


Inches 

After  90 

fhim 

rounds, 

muzzle. 

lands. 

11 

8.623 

IH 

3.626 

12 

3.«28 

12i 

3.632 

1? 

3.634 

,      13^ 

3.637 

14 

3  688 

Star-gauging  of  S.B-inch  B,  L.  field  niortar  (steel),  No.  1,  Watervliet  Arsenal,  at  Sandy 

Hook,  N,  J.,  November  26, 1890, 


Inches 

from 

miuEZle. 

After 

round 

222, 

lands. 

Inches 

from 

muzzle. 

1 

Aft«r 
round  j 

222, 
lands.  ! 

1 

Inches 

from 

muzzle. 

After 
round 

222, 
lands. 

Inches 

from 

muzzle. 

After 

round 

222," 

lands. 

Inches 

from 

breech. 

After 
round 
222, 
cham* 
ber  ver- 
tical. 

1* 
3* 

3.609 
3.6085  , 
3.60H 
3.  6J8 
3.608    . 
3.6075  I 
3.6075 

4 

1 
3.6075  ! 
3.608    i 
3. 6085  ; 
3.609 
3.609 
3.6100 
3.6105 

1? 

lot 

3. 6110 
3.6115 
3.6126 
3.6150 
3. 6175 
3.6196 
3.6225 

11 

\\k 
12 

,1* 

3.6260 
3.6276 
3.6300 
3.8326 
3.8350 
3.8380 
3.6390 

1 

8| 

3.809 
3.809 
3. 809 
3.809 
3.809 
3.809 
8.8096 

Star-gauging  of  3.6'inch  B,  L,  field  mortar  (steel),  No.  1,  Watervliet  Arsenal,  at  Sandy 

Hook,  N  J,,  January  SO,  1891, 


Inches 

Aft<:r 

Inches 

After 

Inches 

After 

Inches      After 

fhrni 

round  378, 

'    from 

round  378, 

from 

round  378, 

'    ftoxD.    round  378, 

muzzle. 

lands. 

muzzle. 

lands. 

muzzle. 

1 

lands. 

.  breech.  1  chamber. 

1 

\ 

3.610 

5 

3.6085 

^ 

3. 617 

«i 

3.809 

1 

8.609 

H 

3.609 

10 

3.610 

^ 

3.809 

Ik 

3.6085 

6 

3.6095 

10| 

8.621 

8.810 

2 

3.606 

^ 

3.610 

11 

3.624 

2| 

3.608 

7 

8.610 

iH 

3.627 

3 

3.608 

n 

8.611 

12 

3.629 

3* 

3.608 

8 

8.612 

\2k 

8.632 

4 

3.6085 

%\ 

3.613 

18 

3.635 

H 

8.6085 

9 

3.614 

13* 

3.638 

Star-gauging  of  8, 6-inch  B,  L,f(eld  mortar  (steel),  No.  1,  WatervUet  Arsenal,  at  Sandy 

Hook,  N,  J.,  February  13, 1891, 


Inches 

After 

Inches 

After     ' 

Inches 

After 

Inches     After 

from 

round  488, 

from 

round  488,' 

from 

round  488, 

ftt>m    round  488, 

muzzle. 

lands. 

muzzle. 

lands. 

muzzle. 

lands. 

k 

3. 611 

5 

3.610    ' 

H 

3.6185 

H 

8.809 

1 

3.610 

^ 

3. 6106 

10 

3.621 

7| 

8.809 

H 

3.610 

6 

8.611 

io» 

3.624 

M 

8.810 

2 

3.610 

0* 

3.611 

U 

3.627 

2| 

8.609 

7 

3.612 

IH 

3.629 

3 

3.610 

i     ^ 

3.612 

12 

3.6305 

Si 

3.609 

8 

8.613 

121 

3.633 

4 

3.610 

1      ^ 

3.614 

13 

3.636 

H 

8.610 

1    • 

3.017 

13* 

3.639 

ItKPOKT   OF   THK   CHIEF   OF   OEDNANOE. 
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Star-gauging  of  S.S-inoh  B.  L.  field  mortar  (steel)',  No,  7,  Watervliet  Araenali  at  Sandy 

Hooky  K.  J,,  February  18 y  1891, 


V        ^ 

Inches 

After 

Inches 

After 

Inches 

After 

Inches 

After 

from 

round  504, 

trom 

round  594, 

from 

round  594, 

from 

round  594, 

muzzle. 

huads. 

mnzsle. 

luids. 

muzzle. 

Unds. 
3.610 

bi-eech. 

1 

chamber. 

i 

8.613 

6 

8.612 

H 

1 

8.81 

1 

3.612 

H 

3. 6115 

10^ 

3.621 

3.81 

1| 

8.6115 

6 

3.6125 

lot 

8.624 

9^ 

8.8105 

2 

8. 6115 

8| 

8.618 

11 

3.627 

^ 

8.611 

r 

3.613 

Uk 

3.6285 

1 

8 

3.611 

1^ 

3.614 

12 

3.631 

3i 

8.611 

V 

3.614 

m 

3.633 

» 

4 

8.611 

H 

8.6155 

13 

3.637 

4 

3.611 

7 

3.617 

IH 

3.680 

1 

Star-gauging  of  S.6-inch  B.  L.  mortar  (steel),  No,  1,  Watervliet  Arsenal,  at  Sandy  Hook, 

N,  J.,  February  $4, 1891. 


IncheM 

from 

muzzle. 

After 

round  694, 

lands. 

Inches 

from 

muzzle. 

After    1 
round  694  J 
lands. 

3. 6145 

3.615 

3.0155 

3.616 

3.616 

3. 6165 

3.617 

3.618 

8.620 

Inches 

from 

muzzle. 

Aft«»r 

round  694, 

lands. 

Inches 

from 

breech. 

After 
round  694, 
chamber. 

1* 
4* 

3.616 

3. 615 

3.615 

3.615 

3.615 

3.6145 

3.6146 

3. 6145 

3.6145 

5 

i     ? 

u\ 

12 
12i 
13 
13| 

3.623 

3.624 

3.627 

3.6295 

3.6315 

8.6835 

3.636 

3.6385 

8.6405 

3.811 
3.811 
3.812 
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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Becord  of  firing  mih  .1,6-invh  B.  L.  field  mortar  {steei),  No,  1,  Watfrrlvi 

[Oljeot  of  firiniTi  ^  t<«t  moHa  t . 


Date. 


No. 

of 

lire. 


1891, 


Fsb.  18 


A.H 


581 


'     r. 


582 


583 


584 


Powder. 


Eind. 


& 

.? 

• 

ii 

V* 

Lot? 
ation, 

(Ha 

•  <B 

«s 

M 

•  J 

^'SQ 

5^ 

0' 

^^ 

wm 

m» 

a 

Weight. 


Poundi. 
1 


Projectile. 


Kind. 


•9 

■Si 

a 
o 

e 


1  ^ 


.2 

a 

C8 


3 
CO 


Weight 


X6#.  Oi. 
19      2 

14  aand. 


20      0 


19      2 

Uaa&d. 


a)    0 
10  ~i 

15  sand. 


Wind 
El«v»-  i  PA<v«n     «treneth 


I 


rectitin. 


o     * 
0    00 


I 


Feet 


7    ^ 


I 


0    00 


0    00 


20      0 


I 


19  1 

15  sand. 

20  0 


0    00 


a 
ft 


at 

"Si 

X 

s 


{Ob>etof  flrin.- 


Feb.  18  I  A.M. 


A  .^ 


585 


586  t 


i    587 


588 


580 


590 


591 


592 


503 


594 


i 

a 

o 

•5 


8 


a 


m 


a 

o 


1      'I 


T     20      0 


a 


C8 

a 

1- 


a 

9 


I 


19      2  0    00 

14  aand   i 


i  I 


t  i 


19      2  0    00 

14  sand. 


20      0 


19     ;t 

13  aand. 


u    Utt 


20      0 


19 

1 
15  Aand. 

20 

0 

19 

3 
13  sand. 

20 

i  19 

1 

0 

1 
15  Hand. 

20 

0 

1- 

2 
Usaad. 

u   ou 


u   ou 


I         s 


r. 


0   oil 


20      0 


0    00 


if, 
X 


19      3 


0    00 


13  sand. 


20      0 


;  19 

1 

3 
13  sand. 

:  20 

0 

19 

1 

3 
13s«and. 

0     00 


0    uo 


20      0 


KEPOKT  OF  THE  CHIKF  OF  OKUNANCK. 


rsenah  at  Sandft  Hook,  X,  J.,  /'\bruarif  18,  1891 — Continued. 
>r  rapidity  aod  cudurance.  ] 


("aiiiHiii  friotiou  primerH.  ukmIcI  of  \Wl. 

0 


Powder  looM  in  chainber. 
Fireil  into  fieM  butt,  No.  2. 
\  Time  occupied  in  lirini;  10  roondft  (ri75  to  584).  ]3  ! 
miniiteii  and  30  seeondii. 


Special  Temnrkn  abont  each  fir 
on  piece,  action  of  bree4>h  n 
aumption  of  powder,  fumud 
flight.,  scattering  of  fragnien 
troiogical  data. 


Mortar  turned  over  on  right  8i 


Mortar  tiinwd  nvor. 


spiH'ial  rapidity  te«t.J 


Cannon  friction  printera,  model  of  1887. 


Powder  looae  in  c-bamber. 

Gun  detachment  cousiNti'd  of  1  noncommiaaioned 
uftivcr  and  2mt4n. 
I  Fired  into  field  butt.  No.  2. 
'    Time  occupied  in  firing  10  rouud»  (585  to  5M),  8 
I     minutes  and  50  aeconus. 
Total  time  occupied  in  firing  50  rounds,  50  min- 
utes and  25  seconds,  includrngdelayuf  3minutea 
and  lU  seconds. 


Firing  cendncted  by  Liont.  O.  M.  Lissalc,  O.D.,  h-* 

sistant  proof  ofllcer. 
Mortar  star  ganged  after  round  5M,  February  18, 

1881,  by  Lieut.  O.  M.  Lisaak,  0. 1>. 
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JiKPOKT    OF    THE    CHIEF    OF    ORDJSxVXOE. 


Record  of  firing  with  S-G-mch  JB.  L.  field  fMrtar  (sfetl),  Xo.  7. 

[Oltjeet  of  firing,  to  t«-t 


No 

Povder. 

ProJeotUe. 

Wind, 

Date. 

of 
fire. 

% 

Includ- 
iDgaand. 

EleT»- 
Hon. 

Secoa 

■tKDCth  t 

•Bddi-  : 

Kind. 

Wgt. 

Kind. 

Wgt. 

• 

TMtum.  1 

1801. 

Z6«. 

rr&#. 

Lbt,  Ox. 

O   ' 

Fe€L 

^ 

• 

^ 

595 

1 

20 

1  0 

0  00 

596 

1 

30 

14 

0  00 

597 

-."§*$§ 

t*^^ 

1 

20 

13 

0  00 

9' 

598 

1 

20 

14 

0  00 

9 

)^ 

1 

1 

^d  412 

1 

599 

20 

15 

0  00 

9 

600 

20 

12 

0  00 

9 

601 

20 

15 

0  00 

9 

602 

20 

14 

0  00 

9 

603 

20 

15 

0  00 

9 

604 

rS 

20 

14 

0  00 

»  i 

605 

— 4" 

20 

13 

0  00 

9  ' 

606 

N 

20 

14 

0  00 

607 

§ 

20 

IS 

0  00 

1  608 

•1 

1   ■» 

20 

15 

0  00 

9  1 

609 

•3 

1   1 

20 

14 

0  00 

9  ' 

610 

1   ■* 

20 

14 

0  00 

611 

1   1 

20 

14 

0  00 

612 

o' 

T      ^ 
1 

,   20 

12 

0  00 

613 

X 

'   20 

11 

0  00 

614 

^ 

{   1 

1   20 

11 

0  00 

615 

I"- 

• 

20 

15 

0  00 

1 

616 

rt 

20 

14 

0  00 

' 

617 

^ 

20 

15 

0  00 

618 

'S 

■ 

20 

13 

0  00 

. 

019 

§ 

1   * 

^ 

20 

15 

0  00 

d 

!  620 

p 

20 

15 

0  00 

wa 

621 

• 

2 

20 

15 

0  00 

S 

623 

•*» 

20 

16 

0  00 

1  628 

S 

• 

20 

15 

0  00 

z 

624 

M 

3 

20 

14 

0  00 

1 

625 

M 

1   1 

S 

ao 

15 

0  00 

626 

M 

1   1 

20 

10 

0  00 

* 

Feb.  24 

A.M 

627 
628 

1   J 

'  1  ' 

20 
20 

14 
11 

0  00 
0  00 

front 

629 

1  I 

g 

20 

10 

0  00 

630 

1 

1   1 

9 

20 

15 

0  00 

a 

631 

1 

20 

11 

0  00 

632 

0 

1 

20 

14 

0  00 

633 

P 

1 

20 

U 

0  00 

«• 

634 

i 

20 

14 

0  00 

Xl 

635 
686 

i 

20 
20 

11 
12 

0  00 
0  00 

J    1 

637 

e< 

s 

20 

14 

0  00 

^ 

638 

a 

20 

11 

0  00 

1 
* 

639 

1 

20 

15 

0  00 

640 

3 

20 

12 

0  00 

641 

-  1 

20 

13 

0  00 

1 
1 

642 

s 

20 

13 

0  00 

\ 

643 

1 

20 

12 

0  00 

644 

o 

20 

15 

0  00 

646 

• 

20 

18 

0  00 

646 

20 

14 

0  00 

647 

• 

20 

13 

0  00 

1 

648 

20 

18 

0  00 

649 

20 

14 

0  00 

650 

a 

20 

14 

0  00 

661 

s 

20 

U 

0  00 

652 

20 

13 

0  00 

1 

663 

o 

^4 

20 

U 

0  00 

Q 

1 

654 

-g 

1 

20 

13 

0  00 

1 

655 

5 

20 

1   1 

0  00 

1 

1  656 

r^ 

20 

16 

0  00 

*  657 

20 

13 

0  00 

1 

.  658 

20 

14 

0  00 

,  659 

20 

15 

0  00 

1  660 

•-4 

1 

20 

14 

0  00 

661 

OB 

1- 

20 

18 

0  00 

662 

1 

0 

20 

15 

0  00 

663 

20 

15 

0  00 

664 

20 

13 

0  00 

666 

P 

> 

20 

15 

0  00 

^ 

RliPOUT   OF   T£IK   OHIKK   OK   OKUNANOK. 
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Faiervliet  Arsenal,  at  Sandy  Hooky  N,  «/.,  Februat^  3J,  1891, 
K»rtar  for  endunmoe.] 


Sp<H'ial  rttmarlcM  about  each  fire,  such  oa  eft'ect 
I  on  piece,  action  of  breech  mechanism,  cou- 
I  Hiimption  of  powder,  sound  of  projectile  in 
I  flight,  Hcattering  of  Aragment«,  etc.,  and 
j      inetrological  data. 


Mortar  uoimtod  on  new  experimental  steel  carriage  . 
made  At  Watervliet  Arsenal.     Cannon    friction 
priuiezs,  model  of  1887.  ' 


Mortar  carrlaffe  standing  on  platform  of  Sinch 
spmce  plank,  IS  feet  long,  and  inclined  upward 
to  the  rear  at  an  angle  of  11  degrees. 

Fired  into  fleld  bntt,  section  2. 

Kocoil  restrained  bv*  2i-inch  rope,  arranged  as  in 
prevloas  firing.    Rope  allowed  recoil  of  9  feet. 

Powder  looa«  in  chamber. 


^(ortar  turned  over  on  left  side. 
Mortar  recoiled  ofl  pUtform. 


Breech  and  block  wiped  and  oiled. 


Brooch  and  block  wiped  and  oiled. 
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KKI'OKT    OF    THE    CHIEF   OF    ORDNAXCK. 


Record  of  firing  mik  $,6Aneh  B,  L.  field  mortar  (tieei)^  Xo.  /,  WattrrU^i 

fObticct  of  flring.  to  t**X 


ilHle. 


IRDl. 


Feb.  24 


A.M 


Feb.  24     P.M 


No. 

of 

fire. 


066 
667 
668 
669 
670 
671 
672 
673 
674 
675 
076 
677 
678 
679 
680 
681 
682 
683 
G64 
685 
686 
687 
688 
689 
600 
601 
692 
!  693 
•  694 
!    695 


697 
698 


Powder. 


'    700 
i     701  j 
,     702  ' 

703 

i    704 

705  : 

706 

707 

708 

I    709 

710 

1    711 

712 

713 

714 


Kind. 


Wgt. 


Projectile. 


Kind. 


Wgt 


Jjbi. 


so 


3 

1 
i 


a 

o 


/■i 


r 

I 


0/ 


Includ- 
ing sand. 


'Hi 
20 
20 
20 
20 
20 
20, 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20  • 
20 
20 
30  • 
20 
20 
20 
*20 
20  i 
20 
20 
20 
20 
20 
20  • 
20 
20 
20 
20  , 
30 
20 
20 
20 
20  . 
20 
20 
20 
W 
20 
20 
20  t 
20 


Elera. 
tion. 


IAm.Oz. 
14 

11 

13  \ 

14  , 

13  ' 
IS 

15  ! 
1   1  i 

14 
13 
14 
15 
11 
14 
15 
15 
14 
14 
15 
13 

1  0 
15 
14 
13 
13 
12 
14 
14 
14 

1  0 
15 
14 
14 
11 
11 
13 
12 
12 
14 
14 
15 
14 
14 

14  I 
14! 

I 


0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 


BecolL 


Wind. 

•trrastk 

anddi* 

recti<jo. 


00 

00  ' 

00 

00 

00  < 

00 

00 


0  00 

0  00 

0  00 

0  00 


00 
00 
00 

00 

00 
00 
00 


0  00 

0  w 

0  00 

0  (iO 

0  00 

0  00 

0  00 

0  00 

0  00 

0  00 

0  00 

0  00 


00 
00  « 
<I0 
00 
0  00 
0  00 
0  00 
0  00  ' 
0  00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00  ( 


Ffft.   I 
9 

» 
» 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9  i 
9 

9 
9 

9 
9  . 

V 

9  , 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10  < 
10 
10* 
10 
10 
10 
10 
10 


>     *r 


8 


A..   MOR|»E<'Al. 

ColoMl  Ordtutnej  D'pasttnent,   V,  H.  A.,  Prendtnt  0/  the  Board, 


BEPOKT  OK  THK  CHIEF  OF  OnONANOE. 
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Jrnenatf  ot  Sandjf  Hook,  X. ./.,  Fehmaty  B4,  1891 — Coutloued. 


TDortar  fur  cucluranoe.] 


Mortar  moantecl  on  now  i^xperiineiiUl  MeeX  carriage 
inado  At  Wfttervliet  Araeual.  ('Hiiuon  friction 
IirimtrB,  model  of  1887. 


Becoil  restrained  by  S^-ineb  rope,  »rninf(ed  an  in 

prevloaii  firing. 
Flreil  into  field  ontt,  aection  2. 
'  Powder  loose  in  chamber. 

Elevation  of  piece  increasHl  by  shock  of  dU- 
charge  at  eacli  fire. 


Special  remarlcH  about  each  fire,  snob  as  effect 
(»n  pieces  action  of  breech  mechanism,  cau- 
sumption  of  ])owder,  sound  of  projectile  in 
tiight,  scatt^ring  of  fhigments,  etc.,  and 
metiologicNl  data. 


■  I 


Vent  shield  hmken  off. 


Rope  stluwe<l  reouil  of  9  feet. 


Rope  allowed  recoil  of  10  f^iA.  Five  hnndreiltk 
round  with  full  charire. 


Mortar  fell  forward  on  face. 
Mortar  fell  forwanl  on  face. 


Mortar  tume«l  over  on  right  side. 


I 

Condition  of  mortar  after  completion  of  tost:  Fro^t 

sight  l)eut  and  jHirtly  unscrewed.  Carrying  ImUm  in  , 
(  tninuions  partly  nnscrewed.  One  lever  handle  • 
I       bent.   Arc  of  elevating  apparatus  worn  smooth  by  t 

clamps.    Vent  shield  oroken. 
,  Firing  conducted  by  Lieut.  O.  M.    Lissak.  O.  1).. 
I      asfmtant  proof  officer.    Mortar  ittar  ganged  aft«*r 

round  «M,  February-  24,  1801,  by  Litut.   ().  M. 

Lissak,  O.  D. 


Orxond  M.  Lissak, 
JAmUenant  Ordthanct  J>epartm4nty  EMwnUr. 
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Star-gauging  of  3.6-inch  B.  L»  field  mortar ^  No.  1,  Watervliet  Araenalf  at  Sand^  Hook, 

N,  J,y  August  12,  1890. 


Inches 

from 

breech. 

After  90 
rounds, ' 
cham- 
ber. 

1 

i Inches 
,    from 
mazzlo. 

3i 

After90 

rounds, 

lands. 

Inches 

from 

muzzle. 

After  90 

rounds, 

lands. 

Inches 

firom 

muzzle. 

After  90 

rounds,! 

lands.  . 

Inches 
muasle. 

After90 

rounds, 

lands. 

H 
6 

3.809 
3.809 
3.809 
3.809 
3.809 
3.809 
8.809 

3.607 

3.607 

3.607 

3.6065 

3.606 

8.606 

3.606 

4 

3.606 

3.606 

3.606 

3.606 

3.606 

3.6065 

3.6065 

lOJ 

8.607    , 
8.608 
3.610    ' 
3.6116 
3.6156 
3.618 
3.6205 
1 

11 

111 
12 

12i 

13 

IH 

14 

8.623 
3.626 
3.638 
3.682 
3.634 
3.637 
3  638 

Star-gauging  of  3. 6-inch  B,  L,  field  mortar  (steel).  No.  1,  Watervliei  Arsenal,  at  Sand^ 

'  Hook,  N.  J.,  November  26, 1890. 


Inches 

from 

muzzle. 

After 

ronnd 

222, 

lands. 

1 

Inches 

from 

mnzzle. 

1 

After  j 
ronnd 

222, 
lands. 

Inches 

from. 

mnzzle. 

After 

ronnd 

222, 

lands. 

Inches 

from 

muzzle. 

After 

round 

222, 

lands. 

Inches 

frpm 

breech. 

After 
round 

222, 
cham- 
ber ▼or- 

tlcal. 

1* 

1 

3.609    i 
3.6085  ; 
3.608 
3.608    : 
3.608 
3. 6075  1 
3.6075  : 

4 
6 

r 

1 
3.6075  ! 
3.608    , 
3.6085  ! 
3.609 
3.609 
3.6100 
3.6105 

? 

? 

1? 
10* 

8.6110 
3. 6115 
3.0125 
3.6150 
3.6175 
3.6196 
3.6225 

11 

HI 
12 

1? 

8.6260 
3.6275 
8.6300 
8.6326 
3.S350 
3.6380 
3.6390 

1 

.1.800 
3.800 
3.8U9 
3.800 
8.800 
3.80O 
3.8005 

Star-gauging  of  3.6'ineh  B.  L.  field  mortar  (steel).  No.  1,  Watervliet  Arsenal,  ol  Sand$ 

Hook,  N.  J.,  January  30, 1891, 


Inches 

ftiom 

muzzle. 

After 

round  378, 

lands. 

Inches 

from 

muzzle. 

After 

round  378, 

lands. 

Inches 

from 

mnzzle. 

1 

After 

round  378,' 

lands. 

Inches 

frxim 

breech. 

After 
round  378, 
chamber. 

1* 
f 

3.610 

3.609 

3.6085 

3.608 

3.608 

3.608 

8.608 

3.6085 

3.6085 

5 

I' 
1* 

3.6085 

3.609 

3.6095 

3.610 

8.610 

3.611 

3.612 

3.613 

3.6U 

111 

12 
12| 
13 
134 

3.617 
3.619 
8.621 
3.624 
3.627 
3.629 
3.632 
8.635 
3.638 

^1 

3.809 
3. 809 
8.810 

Star-gauging  of  3.6-inch  B.  L.fteld  mortar  (steel),  No.  1,  Watervliet  Arsenal^  at  Sandf 

Hook,  N.  J.,  February  13, 1891. 


Inches 

from 

muzzle. 

After 

round  488, 

lands. 

Inches 

from 

muzzle. 

After 

round  488, 

lands. 

Inches 

from 

muzzle. 

After 

round  488, 

lands. 

Inches 

from 

mnzsle. 

After 
round  488, 
chamber. 

1* 

3.611 
3.610 
3.010 
3.610 
8.600 
3.610 
3.609 
3.610 
8.610 

5 

1 

3.610 

3. 6105 

3.611 

3.611 

8.612 

3.612 

8.613 

3.614 

3.017 

Ill 
32 

321 

13 

l?l 

3.6185 

3.621 

3.624 

3.627 

3.620 

3.6305 

3.633 

3.636 

3.630 

^ 

8.800 
8.800 
3.810 
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iStar-gnuging  of  S,6-inok  B,  L,  field  mortar  (steel)',  2fo.  1,  Watervliet  Arsenal^  at  Sandy 

Hook,  K.  J,,  February  18,  1891. 


Xuohes 

AftflT 

Inolies 

Aft«r 

Inohee 

After 

Inches 

After 

frum 

xonndMi, 

iTom 

round  594, 

from 

round  594, 

from 

round  591, 

inusxle. 

lands. 

masale. 

lands. 

musEle. 

lands. 

breech. 

chamber. 

1 

3.813 

5 

8.612 

H 

3.619 

•| 

3.81 

1 

3.612 

H 

3. 6115 

1? 

8.621 

3.81 

1| 

8. 6115 

? 

3.6125 

10* 

3.624 

^ 

8.8105 

2 

3. 6115 

^ 

8.613 

11 

3.627 

2| 

3.611 

7 

3.613 

11^ 

3.6285 

8 

3.611 

J* 

3.614 

12 

3.631 

3| 

3.611 

TB 

3.614 

12| 

.3.633 

v 

4 

8.611 

H 

3.6156 

ir 

3.637    1 

4 

3.611 

V 

3.617 

1 
1 

m 

3.689 

1 

Star-gauging  of  S.6-inch  B.  L,  mortar  (steel).  No.  1,  WatervUet  Arsenal,  at  Sandy  Hook, 

N.  J.,  February  U,  1891. 


Inchea 

After 

Inches 

Afl«r    1 

Inches 

Alter 

Inches      After 

from 

round  694, 

from 

round  094, 

from 

round  694, 

from    round  694, 

muzsle. 

lands. 

'muzzle. 

1 

lands. 
3. 6145 

jmuzzle. 

lands. 

breech. 

chamber. 

1 

3.616 

1 

5 

1 

3.023 

^ 

3.811 

1 

3.615 

5i 

3.615 

10 

3.624 

74 

3.811 

H 

3.615 

6 

3.0155 

10* 

3.627 

9^ 

3.812 

2 

3.616 

«* 

3.616 

11 

3.6295 

• 

*4 

3.615 

1 

3.616 

Hi 

3.6315 

3 

3.6145 

7» 

3.6165  , 

1      12 

3.6335 

3* 

3.6146 

8 

3.617 

121 

3.636 

^     4 

3.6145 

H 

3.618 

13 

3.6385 

4| 

3.6145 

9 

8.620 

18| 

8.6405 

PLATE   I. 


MORTAR,    S' 


|;f 


M'lltJt    '•  ItimU 


If 


(ht/irfain  Orttnanet  ,Pejn-l. 


Ap|«ndix  37. 1891. 
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Date. 


1891. 


Feb.  24 


A.M 


/ZecorcT  of  firing  wiih  S.G-nich  B.  L.fieldmariar  (tittl).  So.  ;. 

[Oluaei  of  firmg,  to  t«<* 


Ko. 

of 

fire. 


505 
506 
597 
598 


599 
600 
601 
602 

603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
626 
626 
027 
628 
629 
630 
631 
632 
633 
634 
685 
686 
637 
638 
630 
640 
041 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
652 
663 
664 
655 
656 
657 
658 
650 
660 
061 
662 
663 
664 
666 


Powder. 


Kind. 


Wgt. 


iS 


mi 

a 

•  1. 

o 


Lb9. 

1 
1 
1 

1 


a 

5 


1 


s 


p 


I 


ProJectUe. 


Kind. 


W^. 


S 


M 


I 


I 

i 

CD 


20 

ao 

20 
20 


20 
20 
20 

ao 

20, 

20  « 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

ao 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

ao 
ao 

20 

ao 

20 

ao 
ao 
ao 

20 
20 

ao 
ao 

20 
20 
20 
20 

ao 

20 
20 
20 
20 
20 
20 
20 


ladnd- 
ingMuod. 

EleT». 
tion. 

SeeotL 

JWTipd, 

vtoe&ftli 

•Bdlk^ 

Lb$.(h. 

O       1 

FmC   ' 

■\ 

1     0 
14 
13 

0    00   

0    00   

0    00              9 
0    00              9 

15 
13 
15 
14 

16 
14 
13 
14 
15 
13 
14 
14 
14 
12 
11 
11 
15 
14 
15 
13 
15 
15 
15 
16 
15 
14 
16 
10 
14 
11 
10 
15 
U 
14 
14 
14 
11 
12 
14 
11 
15 
12 
13 
13 
12 
15 
18 
14 
13 
18 
14 
14 
14 
18 
14 
18 
1 

15 
13 
14 
15 
14 
13 
15 
15 
13 
16 


0  00  I 

0  00  ■ 

0  00 

0  00 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


0  00 
0  00 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


00 
00 
00 
00 
00 
00 
00 
00 
90 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


0  00 
0  00 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


90 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


9  00 
0  00 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


3 

o 

a 
m 

8 

i 
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^atei'vliet  Artenal,  at  Sandy  Hookf  N. «/.,  Februa)^  J4,  189J, 
morUr  for  enduraacd.] 


Special  remarks  about  each  flre^  such  as  eflbct 
un  piece,  action  of  breech  mecfaanisiu,  cou- 
Kiimption  of  powder,  sound  of  projectile  in 
liiglit,  scattering  of  fragments,  etc.,  and 
metrological  data. 


Mortar  mounted  on  new  experimental  steel  carriage  j 
made  at  Waterrllet  Arsenal.  Cannon  friction  > 
primers,  model  of  1887.  I 


Mortar  carriage  standing  on  platform  of  3-inch 
spmce  plank,  15  feet  long,  and  inclined  upward 
to  the  rear  at  an  angle  of  11  degrees. 
^  Fired  into  field  bntt,  section  2. 

Recoil  restrained  bv*  2^-inch   rope,  arranged  as  in 
previous  firing.    Rope  allowed  recoil  of  9  feet. 

Powder  loose  in  chamber. 


Mortar  turned  over  on  loft  side, 
^lortar  recoiled  ofl  platform. 


Breech  and  block  wiped  and  oUed. 


Brooch  and  block  wiped  and  oOsd. 
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UKPOKT  OF  THE  CHIEF  OF  OKDNANCK. 


Record  of  firing  mih  S.B^inoh  B,  L.  field  mortar  (tieel),  y«).  /,  ITatfrrU*! 

f  Object  of  nrimg.  I«  t*rt 


\ktU\ 


1»>1. 


Feb.  24 


A.M 


Feb.  24     P.M 

1 


No. 

of 

fire. 


097 
008 


066 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
664 
685 
686 
687 
688 
689 
600 
691 
692 
698 
694 
695 


700 

701  i 

702  ' 

703  : 

704  ' 
705 
706 
707 
708 
709 
710 
711 
712 
713 
714 


Powder. 


Kind. 


WgL 


Projectile. 


Kind.  iWgt 


Lbt. 


o 
h3 


\4 


a 

o 


u 


?l 


I 

1 


•20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
-20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
2r) 
20 
20 
20 
20 


Includ- 
ing ««nd. 


Lbn. 


Oz. 
14 
11 
11 
14 
13 
14 
16 
13 
IS 
15 

1 

14 
13 
14 
15 
11 
14 
15 
15 
U 
14 
15 
13 

0 
15 
14 
13 
13 
12 
14 
14 
14 

0 
15 
14 
14 
U 
11 
13 
12 
12 
14 
14 
15 
14 
14 
13 
14 
14 


Eleva- 
tion. 


0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 


ReooiL 


0    00 
0    00 


0  00 

0  00 

0  00 

0  00 


0 

00 

0 

00 

0 

00 

0 

00 

0 

00 

0 

00 

0 

00 

0 

00 

,  0 

00 

1  0 

00 

0 

00 

00  ' 

00  ; 

00  ' 
00 
00  • 
00 
00 


00 
00 
00 
00 
00 
00 

oo 

00 

00  ! 

0  00  ' 

0  Wt 

0  00 

0  <» 

0  00 

0  00  , 

0  00  ' 

0  00  : 

0    00  '■ 
00 
00  ' 
00 
00 
00  1 
00 
00 


Fret 


9 

» 

9 

1« 

9 

9 

9 

9 

9 

9 

9 

9 

» 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

0 

9 

9 

9 

9 

9 

10 

lu 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 


TTind 

strencth 

andtU* 

rectiao 
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A.  MoRDKrAi. 

O^Aot^  Ordtiunej  D 'pa*'tMe*it,   C  S.  A.,  PreHdent  of  the  Board, 
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Jrgenal,  at  Sandy  Hook,  X,  «A.,  Fthmory  g4,  WP/— Continued. 


iQortiir  for  CDcUiranoe.] 


I    • 


Mortar  mounted  on  now  i^xperiroentMl  »t«el  carriage 
made  at  Waiervliet  Arseuul.  Cauunn  fHotion 
ftrimera,  niodd  ot  1887. 


Heooil  restrained  by  2|-inch  rope,  arnin^n^  »  in 

previous  flrinff. 
Flreil  into  field  butt,  section  2. 
'  Powder  loose  in  chamber. 
Slevation  of  piece  incrsasVtl  by  sbock  of  dii*. 

obarKe  at  each  lire. 


Special  remarliH  about  each  fire,  snob  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  iwwder,  sound  of  projectile  in 
flight,  sc»tr^ring  of  fimipaents,  etc.,  and 
metrologicsl  data. 


Vent  shield  hrolccn  off. 


Rope  fttluwed  recuil  of  0  feet. 


Rope  allowed  recoU  of  10 1%^.  Five  bnndreiltU 
round  with  full  charge. 


Mortar  fell  forward  on  face. 
Mortar  fell  forwanl  on  face. 


Mortav  tumeil  over  on  right  side. 


{ 

Condition  of  mortar  after  completion  of  test :  Front 
sight  bent  and  partly  unscrewed.  Carrying Iwltn  in  , 
trunnions  partly  unscrewed.  One  lever  handle  i 
bent.  Arc  of  elevating  apparatus  worn  smooth  by  | 
clamps.    Vent  shield  broken. 

Firing  conducted  by  Lieut.  O.  M.    Lissalc.  O.  1)., 
osMstont  proof  officer.    Mortar  star  ganged  aft(*r 
round  604,   Februarv  24,  1891,  by  Lieut.   O.   M. 
Liasak,  O.  D. 


Orxond  M.  Lissak, 
JJmiUnant  Ordthanct  Department,  £se»rd9r. 
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Star-gauffirig  of  3.6-inch  B,  X.  field  martarf  No.  2,  WatervUet  Arsenalj  at  Sandy  //»»«•;, 

iV^.  J.,  August  12 y  1890. 


Inches  i^^?S!i!?"  Inches 
#■-«„.    I  rounds,     <.    ^ 


from 
breech. 


cham- 
ber. 


a.  809 
3.800 
3.809 
3.809 
•i.  809 
o.  809 
9.809 


from 
muzzle. 


1* 

I* 

3 
3i 


AfterdO 

rounds, 

lands. 


3.607 

3.607 

3.607 

3.6065 

3.606 

3.006 

3.606 


Inches 

from 

muzzle, 


4 


After  90 

rounds, 

lands. 


3.606 

3.606 

3.606 

3.606 

3. 606 

3.6065 

3.6065 


Inches 

from 

muzzle. 


After  90 

rounds,' 

lands. 


8.607 

8.608 

3.610 

3.6115 

3.6156 

3.618 

3.6205 


Inches 

After  90 

from 

ronnda. 

muzzle. 

lands. 

11 

8.623 

111 

3.62« 

12 

3.«28  ' 

12* 

3.682 

13 

3.634 

13i 

3.637 

14 

3688 

Star-gauging  of  S.S-incli  B,  L,  field  mortar  (steel),  No.  Ij  Waiervliei  Arsenal,  at  Sand^ 

Hook,  N.  J.f  November  30, 1890, 


Inches 

frt»ni 

muzzle. 

After 

round 

222, 

landH. 

1 

Inches 

Arom 

muzzle. 

After  j 
round 

222. 
hinds.  ! 

Inches 

from 

muzzle. 

AftAr 

round 

222, 

lands. 

Inches 

from 

muzsle. 

A.fter 
round 

222, 
lands. 

Inches 

from 

breech. 

Alter 
round 

222. 
cham- 
ber ver- 
ticaL 

k 
1 

J* 

3.609     i 
3. 6085  ; 
3.608 
3. 6  J8 
3.008 
3,  6075  ! 

3.6075 

I 

1 

4 

6* 
6 

1 
3.6075  : 
3.608 
3.6085  ; 
3.609 
3.609 
3.6100 
3.6105 

9 

10 

3.6110 
3. 6115 
3.01S5 
3.6150 
3.6175 
3.6105 
3.6225 

11 

111 
12 

3.6250 
S.6275 
8.6300 
3.6325 
3.6350 
3.6380 
3.6890 

6i 

1 
1 

3.809 
3.809 
3.8U9 
3.809 
3.809 
3.809 
3.8095 

Star-gauging  of  SX-inch  B.  L,  field  mortar  (steel),  No,  1,  Watervliet  Arsenalj  ol  Sandy 

Hook,  N,  J,,  January  SO,  1891, 


Inches 

After    ' 

Inches 

After 

Inches 

After 

Inches      After 

from 

round  378,: 

from 

round  378, 

from 

round  378, 

from    round  378, 

muzzle. 

lands. 

muzzle. 

lands. 

muzzle. 

lands. 

breech,  j  chamber. 

1 

3.610 

5 

3.6085 

9| 

3.617 

H 

3.809 

1 

3.609 

5i 

3.609 

10 

3.619 

Tl 

3.809 

1| 

8.6085 

6 

3.6095 

10| 

8.621 

H 

8.810 

2 

3.608 

G| 

3.610 

11 

3.624 

2| 

3.608 

7 

8.610 

111 

3.627 

3 

3.608 

7| 

3.611 

12 

3.629 

H 

3.608 

8 

8.612 

12| 

8.632 

4 

3.6085 

8| 

3.613 

13 

8.635 

■ 

H 

3.6085 

9 

3.614 

134 

3.638 

Star-gauging  of  S,6-\nckB,  L,fteld  mortar  (steeH),  No.  1,  Watervliet  Arsenal,  at  Sandf 

Hook,  N,  J,,  February  IS,  1891, 


Inches 

After 

Inches 

After 

Inches 

After 

Inches 

After 

from 

round  488, 

from 

round  488, 

from 

round  488, 

fty>m 

round  488, 

muzzle. 

lands. 

muzzle. 

lands. 

muzzle. 

lands. 

muzsle. 

chamber. 

1 

3.611 

5 

3.610 

H 

3.6185 

g. 

8.809 

1 

3.610 

^ 

3. 6105 

10 

3.621 

n 

8.809 

1| 

3.610 

6 

3.611 

]0| 

3.624 

M 

8.810 

2 

3.610 

6| 

3.611 

U 

3.827 

2| 

3.600 

7 

3.612 

HI 

3.629 

? 

3.610 

i          7| 

3.612 

12 

3.6305 

H 

3.609 

'          8 

8.613 

121 

3.633 

4 

3.610 

1         ^ 

3.614 

'        13 

3.636 

H 

8.610 

9 

t 

3.017 

l?i 

3.639 
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Star-gauging  of  S.6~inoh  B.  L,  field  fnortar  (8leel)\  No,  1,  Wut^vliei  Arsenalt  at  Sandy 

Hooky  K.  J.,  February  18,  189L 


Ijiohes 

AftflT 

Inolies 

Aft«r 

Inohee 

After 

1  Inches 

After 

from 

roaxid594, 

iTom 

round  594, 

from 

round  594, 

from 

round  594, 

innule. 

lands. 

mnssle. 

lands. 

mnzde. 

Uoids. 

^bre«ch.  chamber. 

i 

8.613 

6 

8.612 

H 

3.619 

•| 

8.81 

1 

8.012 

6| 

3.6115 

W 

3.621 

3.81 

1| 

8.0115 

? 

3.6125 

10| 

8.624 

^ 

8.8105 

2 

8.0115 

H 

8.618 

iV 

3.627 

^ 

8.611 

r 

8.013 

111 

3.6285 

1 

8 

3.611 

J* 

3.614 

12 

3.631 

H 

8.611 

TB 

3.614 

12| 

3.633 

' 

4 

8.611 

H 

8.6156 

1? 

3.637 

t 

4 

8.611 

? 

3.617 

1 

181 

3.689 

stur-gauging  of  S,6-inch  B,  L.  mortar  (eteel),  No.  1,  Watervliet  Arsenaly  at  Sandy  JSooh, 

N.  J,,  February  U,  1891, 


Inchea 

from 

mazKle. 

After 

round  604, 

lands. 

Inches 
,  from 
imazzle. 

1 

After    , 
round  094, 
lands. 

3.0145 

3.016 

3.0155 

8.010 

3.010 

3. 0105 

8.017 

3.018 

8.020 

Inches 

from 

muzzle. 

Ait<ir 

round  694, 

lands. 

Indies 
1    frt>m 
breech. 

After 
round  69^, 
chamber. 

I* 

3 

3.616 

3.615 

3.615 

3.616 

3.615 

3.0145 

3.0146 

3.0145 

3.0145 

1 

5 

^\ 

1          8 

111 

12 
12| 
13 
13* 

3.623 

3.624 

3.027 

3.6295 

3.6315 

3.6335 

3.636 

8.6385 

3.6406 

^ 

3.811 
8.811 
3.812 

l^=t~ 


MORTAR,    S' 


nvfm"  Oi-etrtancr  Ifemi. 
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OBDNAXCE  HOARD  REPORT  NO.  1,-1888, 

(One  plate.) 

Govbknor's  ISLAj^iiy  New  York  Hakbor, 

January  i^,  1888. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washingtony  D,  C: 

Sir:  In  compliance  with  ninth  indorsement  on  Ordnance  OflSce  file 
No.  1600  of  1887,  the  Board  has  the  honor  to  submit  the  following  report 
on  the  test  of  the  Armstrong  combination  fnse  as  applied  to  the  Eureka 
shell  referred  to  in  tile  1600  A  of  1887,  tired  from  an  8-incli  M.  L.  con- 
vert45d  rifle, 

DESCRIPTION  OF  THE  FUSE. 

The  body,  A,  of  this  flise,  PUite  i,  is  graduated  ia  inches  on  the  ex- 
terior of  an  enlargement  a  little  above  its  middle,  which  contains  an 
oi>en  annular  groove,  B,  filled  with  fuse  comi>osition.  A  partition  in 
the  plug  affords  iwints  of  sup|K)rt  for  two  pointed  anvils,  C  and  D, 
Small  oi)enings  al>out  tlie  base  of  the  former  permit  the  ])assage  of  the 
dame  to  a  radial  chiumel,  K,  which  in  turn  connects  with  the  groove 
B,  above  referred  to.  A  channel,  F,  in  part  radial  and  in  i>art  longi- 
tudinal, aifords  communication  from  the  upper  i)ortion  of  the  fuse  to  the 
interior  of  the  shell. 

A  brass  disk,  G,  covers  the  upper  portion  of  the  groove  B.  It  has  on 
its  interior  an  annular  groove,  H,  tilled  with  composition  and  on  its 
lower  face  a  single  hole,  which  affords  communication  l>etween  the  two 
grooves  last  mentioned. 

Tlic  face  of  the  disk  is  covered  with  a  leather  washer  for  packing  the 
Joint  between  the  disk  and  that  part  of  the  fuse  body  adjoining  the 
gi'oove  B. 

The  upper  end  of  the  fiise  terminates  in  a  scrrew  cap,  I,  to  which  a 
capped  plunger  or  igniter,  J,  is  se<*.ured  by  a  small  brass  wire. 

A  screw  collar^  G  I,  holds  the  disk  G  in  place  and  connects  the  ca]> 
I  with  the  body  of  the  fuse.  The  caj)  and  igniter  may  be  removed  for 
S4ifety  in  transx>ortation  and  applied  to  the  fuse  when  nee<led. 

The  parts  descTibed  constitute  the  time  portion  of  the  combination. 

The  jjercusaion  arrangement  constitutes  the  lower  or  inner  portion 
as  applied  to  the  shell,  and  consists  of  a  capped  plunger,  K,  with  band, 
L,  a  hollow  cylinder,  M,  which  affords  a  bearing  for  the  band  and 
thereby  serves  to  hold  back  the  plunger,  a  guide  ring,  N,  for  the  outer 
end  of  the  plunger,  which  also  assists  in  closing  the  inner  end  of  the 
hollow  screw  cap  O,  filled  with  rifle  powder.  The  screw  cap  closes  the 
inner  end  of  the^use  body.  An  opening  through  this  cap  aff'ords  com- 
munieation  with  th*  bursting  charge. 
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This  opening  is  covered  with  a  thin  brass  disk;  P,  pressed  in  a  Hli:tit 
counterbore  and  secured  by  shellac. 

Tn  this  fiise?  the  body  A  and  plunger  K  are  c^'  soft  metal;  all  the 
other  parts  are  of  brass  or  bronze. 

• 

THE  SETTINCr  OF  THE  FUSE. 

• 

To  set  the  fiise  for  any  particular  time  the  screw  collar  G  I,  at  he 
upx)er  end  of  the  fuse,  is  loosened  and  the  disk  G  rotated  about  ts 
axis  until  the  hole  in  its  lower  fiwje  lies  opposite  the  number  of  inws 
in  the  graduated  scale  corresponding  to  the  time  desired.  This  is  iuii- 
cated  by  an  arrow  opposite  the  hole  and  on  the  outer  edge  of  the  d<k. 
The  collar  is  then  screwed  firmly  down  so  as  to  briug  the  disk  in  d>t^ 
contact  with  the  graduated  portion  of  the  fiise  body. 

THE  ACTION  OF  THE  FUSE. 

The  action  of  the  fuse  is  as  follows : 

When  the  piece  is  fired,  the  igniter  J,  by  its  inertia  due  to  the  siKv^k 
of  discharge,  breaks  the  wire  by  which  it  is  secured  to  the  screw  pa]» 
I,  and  impinges  on  the  anvil  C.  The  percussion  cap  explodes  «d 
Ignites  the  composition  in  the  groove  B,  which,  after  burning  the 
requisite  number  of  seconds,  ignites  the  composition  in  the  diskthron:!) 
the  hole  in  its  face.  The  flame  communicates  by  the  channel  F  to  tii*- 
rifle  powder  in  the  cap  O,  and  thence  to  the  bursting  charge. 

Should  the  fuse  fail  to  act  on  time,  as  intended,  the  x)ercus8ioii  ]u/ 
of  the  combination  comes  into  action  when  the  projectile  striken  ti^' 
object. 

The  inertia  of  the  plunger  carries  it  forward,  the  band  being  stripiv-l 
off  by  the  cylinder  M,  and  causes  it  to  impinge  on  the  anvil  D. 

The  resulting  explosion  of  the  percussion  cap  ignites  the  charge  •►!' 
rifle  powder  in  the  screw  cap  at  the  inner  end  of  the  fuse,  which  bl»»w> 
out  the  thin  brass  disk  covering  the  opening,  and  communicate  tut- 
flame  to  the  bursting  charge. 

TESTS  OF  THE  FUSE.' 

On  September  7, 1887,  five  of  the  shells  provided  with  this  fuse  wf  rv 
fired  at  the  1-mile  target. 

As  the  fuse  was  graduated  in  inches  and  the  corresjionding  time  in 
seconds  was  not  known  to  the  Board,  the  first  shots  \^re  lost,  owin;: 
to  the  elevations  being  insufficient  to  afford  opportunity  for  the  fuse  t. 
burn  to  the  point  at  which  it  was  set. 

On  December  8, 1887,  eight  shells  were  fired  at  the  mile  target,  and 
on  December  12, 1887,  sixteen  more  were  fired  at  the  1-mile  target,  tin 
3,000-yards  target,  and  at  sea.  On  the  day  last  mentioned,  the  tinu 
igniters  were  removed  from  six  of  the  fiises  in  order  to  test  the  sen-^i 
tiveness  of  the  percussion  part  of  the  combination  and  to  be  certnii' 
that  the  explosion  was  due  to  impact  only. 

An  analysis  of  the  results  obtained  indicated  that  there  was  a  Vf  n 
fair  degree  of  uniformity  in  the  times  of  burning  of  the  various  inrbf* 
for  which  the  fuses  were  set,  except  for  the  first  1  inch  or  1.5  in<*bt-, 
also,  that  as  five  out  of  the  six  fuses  from  which  the  igniters  had  hf^- 
removed  failed  to  produce  explosion  of  the  shell  on  iiiix>act  with  .N:if.' 
or  water,  the  percussion  part  of  the  fuse  was  not  sufficiently  setisitixr 

In  order  to  verify  these  results  and  to  be  certain  that  the  tum*> 
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correctly  taken,  ten  more  shells  were  fired  January  3, 1888,  and  the 
times  were  taken  by  two  observers. 

Eight  of  these  were  fired  at  sea,  for  time  bursts,  and  two,  with  igniters 
removed,  down  the  beach,  for  impact  with  the  sand.  The  records  for 
time  were  much  more  satisfactory  than  those  obtained  at  the  previous 
trials,  indicating  almost  absolute  uniformity  in  the  time  per  inch. 
Both  shells  fired  down  the  beach  failed  to  explode  on  impact. 

The  following  table  shows  the  results  of  all  firings  to  test  this  fuse: 


1B87. 
Sept.    7 


Sept.  7 

Sept.  7 

Sept  7 

Sept  7 


JLfCC«  B 

;  Dea  8 

'  Deo.  8 

Deo.  8 

Deo.  8 

Deo.  8 

Deo.  8 

Dec.  8 

Dec.  12 

Deo.  12 

Dee.  12 

Deo.  12 

Ike  12 

Deo.  12 

Dec.  12 

Dec.  12 

Dec.  12 

Dec.  12 


a 


i 

► 
a 

«r 

a 

I 

i 

N 

9 

s 

a 

00 


Powder 

weight. 


Pounds. 

35 


35 

35 
35 
35 


85 
35 
35 
35 
35 

35 

35 
35 
35 
35 
35 
35 
35 
35 
35 
35 

35 

35 


Frojeotile 
weight. 

Elera- 
tion. 

2*(mnda. 
156A 

o      / 

3    5 

156 

3    5 

157 

3    5 

156 

3    6 

156 

3    5 

157 

3    5 

157 

3    5 

167 

3    5 

156 

3    5 

154 

3    5 

155 

3    5 

154 

4    0 

156 

4    0 

157 

3    5 

157 

3    5 

Fuse,  how 
set. 


Time  of 

bunt 

ing. 


155 
155 
155 
155 
157 
156 

157 

155 


8  5 
4  30 
6  0 
6  0 
6    0 

4  0 

5  5 
3    5 


Inches.       Seeondtt 
4      ;         H 


3 


5 


1.5 


5 


*1 

5 


1 

1 

1,5 

1.5 

4 


2 

2 

1 

1 

1 

3 

3 

3 

3 

Igniter    re- 
mo'red. 

Igniter    re- 
moved. 

Igniter    r(v 
moved. 


Lost 

1| 
3i 
3i 

H 

H 

4| 

IJ 
If 

u 

Lost  I 
H 


Bemarks. 


Fired  at  1-mile  target. 
Struck  200  yards  be- 
yond target  and  rioo- 
ohetted  out  to  sea, 
bursting  on  striking 
water. 

Fired  at  l-mile  target. 
Struck  200  yards  lie- 
yond  target  aud  rioo- 
ohetted  and  burst  in 
air. ' 

Fired  at  1-mile  target. 
Burst  in  Air. 

Fired  at  1-mile  target 
Burst  in  air. 

Fired  at  1-mile  target. 
Burst  in  air. 

The  last  three  shots  were 
observed  from  the  tir- 
ing ground  to  burst  in. 
air,  out  were  reported 
by  the  men  at  tne  tar- 
get to  have  burst  on 
striking  ground. 

Fired  at  1-mile  target 
Burst  in  air. 

Fired  at  1-mile  target. 
Burst  in  air. 

Fired  at  l-mile  target 
Burst  in  air. 

Fired  at  l-mile  target 
Burst  in  air. 

Fired  at  l-mile  target 
Barst  on  striking 
ground. 

Fired  at  1-miIe  target 
Struck  ground,  nco 
chetted,  and  burst  in 
air. 

Fired  at  l-mile  target. 
Bnrf  t  in  air. 

Fired  at  l-mile  target 
Burst  in  air. 

Fired  at  l-mile  target 
Burst  in  air. 

Fired  at  l-mile  target 
Burst  in  air. 

Fired  at  l-mile  target. 
Burst  in  air. 

Fired  at  3,000-yards  tar- 
jl^t. 

Fmd  to  sea.  Burst  in 
air. 

Fired  to  sea.  Burst  in 
air. 

Fired  to  sea.  Burst  in 
air. 

Fired  to  sea.  Struok  in 
6|  seconds,  riooohetted, 
and  did  not  bnrat 

Fired  at  l-mile  target. 
Burst  on  striking 
ground. 

Fired  at  l-mile  target. 
Struck  ground,  nco- 
chetted,  and  did  not 
burst 


I 
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Date.       Gun. 


Powder 
weight. 


Projectile 
weight. 


1887. 
I>ec.  12  i1 


Dec.  12  ' 

Dec   12  ! 

I 

Dec.   12  , 

I  I 

'  Dec.    12  I 


Dec.    12 

1888. 
Jftn.     3 

Jan.     3  I 

Jan.     'i  . 


,  Jan. 

3 

Jan. 

3 

Jan. 

3 

Jan. 

3 

Jan. 

3 

Jan. 

3 

Jan. 

3 

o 


I 

> 

o 

IB 

■X 

c 


N 
M 

i 
.g 

00 


Pounds.  I  Pound*. 
35  i        157 


Fuse,  how 
set. 


1 


Timeoi^ 

bunt-  1 

ing. 


•ir.   ' 


35 


157 


2    0 


35 

l.i5 

2    0 

35, 

157 

1     8    0 

35 

157 

8    0 

35  I 

I 
I 
35 

i 

35  . 

35 

35 

35 

35  ■ 

35 

:J5 

35 


150 

150^.  ' 
ISttft 

15fiA  ' 

i.j«A  ; 

15tf/», 
157i^ 

158,% 


12    U 
12    U 

le  u 

12  0 
12  0 
12  U 
12  U 
1  30 
1  M) 
12  0 
12    0 


Igniter    re- 
movod. 


Igniter    re* 
moved. 

Igniter    re- 
muvetl. 
9 


5 


5 
4 
4 

3. 5 
3.5 

Igniter    re- 
moved. 

Igniter    re- 
moved. 
1 


meeoHds. 


Lost. 
Lost. 

124 


Fired  at  l-mil^  Ua^ 

Strack    grouiid.   r»* 

cbettdB,   and   dH  '• ' 

burst. 
Fired    to    ma.     Stnr. 

water,  riooclMtted.  »i 

did  not  bunt. 
Fired  to  aea.     DU  M 

boxvt. 
Fired  to  Ma.    Brokr  "7 

in  or  n«ar  gm. 
Fired    to     aea.    SUorl 

water  in    li>^  uetato 

and  did  not  barsL 
Fired  to  aea.    Bums  - 

air. 


124     >*ired  to  aea.    Bant  t 

air. 
12^  1  Fired  to  sea.    Bant  a 

air. 
10      Fired  to  sea.    Bant  u 

air. 
10       Fired  to  aea.    Bant  n 

air. 
ss     Fired  to  aea.    Bnrrt  s 

air. 
61     Fired  to  aea.    Bor^  a 
air. 

Fired  down  beaeh.   M 

not  buret. 

Fired  down  beach.    IH-- 

not  burst. 
Fired  to  sea.    Bunt  j 
air. 

2A     Fired  to  sea.    T^nr*'    • 
air. 


2* 


I 


Taking  a  lueau  of  all  times  observed,  there  results  the  followiDg  t 
tlie  various  inches  for  which  the  fuses  were  set: 


lui-lies  for 
which  8et. 


1 
1.5 

2 

■» 

o 

3.5 

4 
5 


'rime  of 
biuri»ting. 


Seconds. 
1.98 
3.19 
4.81 
7.17 
8.75 
«.75 
12.5 


Average 

time  per 

inch. 


SeeitndM. 
1.98 
2.13 
2.40 
2.39 
2.50 
2.44 
2.50 


For  the  last  day's  tiring  tlie  record  is  as  follows: 


Inche*^  for 
which  set. 


1 
3.5 

4 
5 


Time^f 
barating. 


Average 

time  per 

inch. 


SeoondM.    I   Seconds. 
2.5 


2. 5        ; 

8.75 
10 
12.5         I 


2.5 
2.5 

2.5 
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CONCLUSION. 

After  careful  consideration  of  the  above  resnlts,  the  Board  is  of  the 
opinion  that,  as  a  time  fuse,  the  Armstrong  is  exceedingly  satisfactory, 
but  as  a  percussion  fu?e  it  is  not  sufficiently  sensitive  to  justiify  its 
reproduction  without  modification  for  shrapnel  for  field  guns.  Its  lack 
of  sensitiveness  is  i)robably  due  to  the  lightness  of  the  plunger  and  to 
the  work  necessary  to  force  the  guard  band  over  the  shoulder  against 
which  it  bears. 

A  desirable  feature  in  the  constru(;tion  of  this  fiise  is  that  which 
admits  of  the  cap  and  time  igniter  being  applied  to  it  at  the  last  moment; 
that  is,  m  the  case  of  muzzle-loaders  after  the  projectile  and  fuse 
have  been  placed  in  the  bore.  This  adds  to  the  safety  of  the  men  dur- 
ing the  oi)eration  of  loading,  though  it  by  no  means  eliminates  all 
danger,  since  the  percussion  plunger  must  be  in  the  fuse  before  the 
latter  is  applied  to  the  projectile.  It  also  adds  to  the  safety  of  theftise 
during  handling  and  transportation,  but  the  principle,  if  possible, 
should  be  extended  to  the  percussion  plunger  as  well. 

In  the  Gill  combination  fuse,  recommended  for  trial  by  indorsement 
of  January  11,  1888,  on  Ordnance  Office  file  No.  1,593  of  188(5,  the  con- 
struction of  the  two  plungers  is  absolutely  the  same,  and  as  much 
danger  is  to  be  apprehended  from  one  of  them  as  from  the  other.  An 
arrangement,  similar  to  that  in  the  Aimstrong,  by  which  both  could 
be  readily  removed  without  the  aid  of  a  screw-driver  and  which  will 
enable  caps  and  plungers  to  be  held  together,  is  thought  to  be  desir- 
abto. 

A.  MORDECAI, 

Lieut  CoLj  Ord.  Deptj  U.  8.  A.^  PresH  of  the  Board, 

J.  P.  Farley, 
Major  J  Ordnance  Department,,  U.  8.  Army. 

John  B.  Greer, 
Captain,  Ordnance  Department,  U.  8,  Army, 
(259-'88.) 
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Appendix   39. 


SMOKELESS  POWDEBS^FBENCH  AND  GERMAN— FiniNb  RESULTS,  ETC. 

(One  plate.) 

SMOKELESS  POWDER,  Vsb. 
[Translatiou.— Berlin  Post,  September  30,  1890,  Ku.  268.] 

THE  CAST  STEEL  MANUFACTORY  OP  FRIED. 

Krupp,  in  Essen,  has  put  at  our  disposal  a  short  report,  which  gives 
very  valuable  disclosures  as  to  the  nature  and  characteristics  of  the 
smokeless  cannon  and  musket  powder  which  has  formed  the  subject  of 
oxi)eriments  for  one  and  one-quarter  years.  The  results  in  velocity  and 
l)re8sure  measurements  obtained  at  the  Krupp  cannon  factory  in  experi-' 
ments  with  smokeless  cannon  powder,  ^'/eo,  have  already  been  published 
by  us  (iu  No.  116),  so  far  as  they  were  previously  known,  and  we  at- 
tempted to  draw  conclusions  therefrom,  which,  of  course,  were  not 
exhaustive  or  free  from  objection.  The  present  report  forms  as  it  Avere 
the  ehicidation  of  those  results,  and  is,  at  the  same  time,  the  first  au- 
thentic statement  upon  this  matter.  Hence  we  t}\ke  this  opportunity 
to  (*ommnnicate  the  contents  of  the  report  as  fully  as  possible. 

The  failure  of  the  old  experiments  to  establish  a  new  composition  in 
place  of  the  powder  formed  by  a  mixture  of  saltpeter,  sulphur,  and 
charcoal  is  attributed  to  the  excessive  gas  pressure  of  the  nitrated  sub- 
stance used,  which  destroyed  the  weapons. 

Capt.  Schultze,  of  the  Prussian  artillery,  with  his  nitrated  wood  fiber, 
Uchatius,  of  Austria,  with  his  nitrated  starch,  and  Lenk,  with  his  gun 
cotton,  are  taken  as  representatives  of  the  old  endeavors,  which  ex- 
tended over  thirty  years.  Only  in  the  last  few  years  has  success  beon 
had  in  avoiding  the  old  difficulties,  although  the  method  of  so  doing 
has  been  known  for  a  long  time. 

Nitrated  cotton  is  the  basis  of  all  new  kinds  of  powder.  This 
nitrated  cotton,  according  to  the  strength  of  the  acid  used  and  accord- 
ing to  the  method,  appears  in  three  forms,  viz:  as  (1)  trinitro-cellu- 
lose,  (2)  binitro-cellulose,  (3)  mononitro-cellulose.  All  three  are  nitro- 
gen compounds,  the  other  elements  being  carbon,  hydrogen,  and  oxy- 
gen. Compound  3  has  the  highest  x)roportion  of  carbon  and  the  lowest 
of  nitrogen  5  it  is  the  nearest  of  the  three  to  cellulose,  which  contains 
no  nitrogen.  Compound  1  has  the  lowest  proportion  of  carbon  and  the 
highest  of  nitrogen.  Compound  2  stands  between  the  other  two.  By 
treatment  with  a<3id,  compound  1  retains  the  least  hydrogen  and  takes 
np  the  most  oxygen,  etc.  No  one  of  these  compounds  has  ever  been 
obtained  entirely  free  Horn  the  others.    They  are  always  more  or  less 
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together,  yet  so  that  one  is  predominant.  When  (1)  trinitro-celluloso 
is  predominant  we  have  gun  cotton.'  When  (2)  binitro-cellulose  pre- 
dominates we  have  collodion  cotton  [Kollodium  woUe.  Tech.  Diet,  gives 
"soluble  pyroxiline  for  preparation  of  collodion." — T.  A.  B.].  The  for- 
mer is  soluble  in  acetic  ether;  the  latter  in  alcoholic  (Wemgeist)  ether 
and  in  nitroglycerine. 

The  well-known  inventor  of  dynamite,  Mr.  Alfred  Nobel,  of  Stock- 
holm, who,  in  1863,  succeeded  in  producing,  nitro-glycerine  in  large  quan- 
tities, used  for  a  number  of  years  to  utiSze  the  solubility  of  collodion 
cotton  in  nitroglycerine  to  produce  a  superior  explosive,  viz,  blasting 
gelatine.  This  blasting  gelatine  is  a  honey-like  or  rubber-like  mass,  of 
^  the  color  of  glue,  consisting  of  5  to  7  parts  of  collodion  cotton  dissolved 
in  95  to  93  parts  of  nitroglycerine.  In  a  similar  way  Kobel  succeeded 
in  producing  a  firing  powder  by  dissolving  collodion  cotton  in  like  parts 
of  nitroglycerine.  The  production  took  place  in  the  following  manner : 
Under  a  temperature  of  6°  to  8°  0.,  one  part  of  collodion  cotton  waa 
added  to  6  to  8  parts  of  nitroglycerine.  The  whole  took  place  in  a 
chamber  from  which  the  air  could  be  exhausted  by  means  of  an  air 
pump,  so  that  the  nitroglycerine  should  be  brought  into  close  connec- 
tion with  the  cotton.  Then,  in  a  press  or  by  means  of  a  centrifugal 
pump,  such  proportion  of  nitroglycerine  is  removed  as  is  necessary 
for  the  proposed  combination  proportions.  The  cake  coming  from  the 
press  or  pump  is  then  crrt  to  pieces  and  brought  to  a  temperature  of 
00^  or  90°  C,  when  the  nitroglycerine  dissolves  the  cotton.  The  mas8 
is  then  rolled  out  in  thin  sheets,  being  always  kept  at  the  same  high 
temperature.  These  thin  sheets  are  then  x)ressed  together  under  the 
roll  in  thicker  sheets,  still  at  the  same  temi^eratufe.  The  product 
thus  kept  in  the  form  of  sheets  must  be  perfectly  homogeneous  and 
uniformly  translucent  in  all  places.  The  thickness  of  the  sheets  is  regu- 
lated by  the  size  of  grain  ot  the  powder  required.  The  powder  comes 
out  in  the  form  of  cubes  or  sheets.  Tfo  secure  chemical  permanence,  1 
to  2  per  cent  of  diphenylamine  can  be  added  at  the  very  beginning  to  the 
nitroglycerine.  This  is  a  form  of  aniline  which  is  designated  in  chem- 
istry as  phenylamine.  The  foregoing  process  is  taken  from  German 
patent  No.  51,471, 

Older  processes,  as  given  by  other  publications,  included  the  use  of 
camphor  or  benzole,  which  were  the  cause  of  failure. 

The  high  temperatures  necessary  in  the  present  process  involve  no 
danger,  as  nitroglycerine  is  known  to  explode  only  when  heated  to 
180O  0.— T.  A.  B. 

The  first  trials  of  cannon  powder  ^/gg  submitted  by  Mr.  Nobel  to  the 
E^rupp  factory  gave  very  favorable  results.  Their  continuation  on  a 
large  scale  fdrther  confirms'  the  good  qualities  of  the  powder.  The 
experiments  were  gradually  extended  up  to  the  30.6  cm.  caliber  can- 
non. 

According  to  the  report  the  important  artillery  qualities  of  the  new 
powder  are  as  follows : 

(1)  The  new  powder  is,  on  an  average,  three  tunes  as  powerful  as  the  old.  Hence 
for  the  same  projectile  Telocity  only  one-third  as  much  of  the  new  powder  is  used 
as  of  the  old. 

(2)  The  new  powder  gives  the  same  projectile  velocity  as  the  old,  with  essen* 
tiaUy  less  gas  pressure.  Hence  it  is  possible  to  increase  the  velocity  of  the  projec> 
tUe  very  mater iaUy. 

(3)  The  recoil  of  the  cannon,  due  to  the  new  powder,  is  essentially  less,  for  tho 
same  projectile  velocity,  than  it  is  with  the  old.  Hence  an  increase  in  projectUe 
initial  velocity  is  permissible  without  the  carriage  being  thereby  more  strained 
than  formerly. 
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The  results  of  velocity  and  pressure  measurements  in  experiments 
with  smokeless  i)ow(ler,  c/gg  (given  in  No.  116),  included  the  above 
statements  1  and  2. 

Of  the  examples  contained  in  the  report  prominence  should  be  given 
to  the  following: 


Gon. 


Field: 

7.5  cm 

8.7  om 

Ship  and  coast  cannon, 
L/S4,  21cm 


i 

Coarae-CTained 
XKJwder. 

Priaina 1 1 c  T)0 wder,    > 

C/M.                  { 

,             • 

EUot. 

i 

1 

S 

1 

1 

1 

9 
I 

CD 

1 

Kil08. 

Meterg 

Attn. 

Kilot. 

3feter» 

^fm. 

4.oa 

1 

465 

1,800 

6.08 

1.05 

460 

2,000 

liO 

56 

ri77 

9.  MO 

1 

New  powder,  c/gg. 


Kiloi.  MeUrt 


0.35 
0.50 

20.00 


485 
463 

583 


Attn. 
1,295 
1,475 

1,050 


As  regards  increase  in  projectile  velocity,  we  take  the  results  given  in 
the  following  table: 


5  cm.  cannon  l/m 

8  cm.  L/io J 

12  cm.  quick  flro  L  3) 

15  cm.  L  35 S 

21cm.  t-  35 ? 


I 


Initial 
velocity. 


Pressure. 


I 


Meters.    I 
674  I 
719  ! 
746 
606 
717 
735 
680 
710 


Aim. 
2,040 
1,775 
2,100 
2, 170 
2,500 
2,605 
2,360 
2,235 


As  regards  the  chemical  combination  of  the  new  powder,  it  has 
already  been  stated  that  it  consists  of  like  parts  of  nitroglycerine  and 
collodion  cotton.  A  chemical  reaction  between  the  two  constituents 
does  not,  however,  take  place.  Each,  regarded  by  itself,  appears  to  be 
a  nitro-compound ;  the  nitroglycerine  as  atrinitro;  the  collodion  cot- 
ton as  a  binitro.  This  designation  is  in  conformity  with  the  eqidvalent 
value  of  the  peroxide  of  nitrogen  (untersaltpeter  saure),  which  itself 
consists  of  1  equivalent  of  nitrogen  and  2  equivalents  of  oxygen.  The 
base  of  each  of  the  two  compounds  consists  of  carbon,  hydrogen,  and 
oxygen  in  different  equivalents.  While  the  molecular  weight  of  nitro- 
glycerine is  227  and  that  of  collodion  cotton  252,  the  molecular  weight 
of  the  new  powder  is  calculated  at  4,538.  The  products  of  reaction  are 
given  as  carbonic-oxide  gas,  carbonic  acid,  aqueous  vapor,  and  nitro- 
gen (in  a  free  state).  The  chemical  formula  of  the  new  powder  is 
10  C3  Hs  (ON02)3-f  9  Cs  H7  O2  O  H  (O  N  Oa)2F=58CO+26C02-f  6IH2O+K 

The  formula  in  front  of  the  first  -f  sign  is  that  of  nitro-glycerine;  the 
one  after  it  that  of  collodion  cotton. 

As  is  evident,  the  products  are  solely  gaseous.  The  small,  faint 
ciuantity  of  ash  from  the  collodion  cotton  can  be  disregarded.  Of  the 
products  of  combustion  named,  only  the  aqueous  vapor  is  visible  after 
it  has  condensed.  The  nitrogen  is  visible  only  in  case  it  enters  into 
combination  with  the  oxygen  of  the  atmosphere,  which  is  regarded  as 
probable.  Hence,  what  is  visible  in  firing  is  powder  vapor j  not  powder 
smoke.    The  powder  is  therefore  truly  smokeless^  and  we  have  here^  at 
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least,  a  scientific  foundation  for  this  much  discussed  characteristic.  In 
small  charges,  e.  g.j  the  musket,  the  quantity  of  vapor  is  extremely  small 
and  instantly  disapx>ear8.  In  cannon,  with  their  larger  charges,  it  is 
correspondingly  greater,  but  it  is  also  quickly  dissipated,  as  eyewit- 
nesses can  testify.  The  residue  is  extremely  small  and  shows  itself  only 
in  a  light,  easily  removed  coating  of  the  metal.  The  weak  brownish 
color  of  the  vapor,  or  mist,  allows  the  inference  as  to  the  existence  of 
combinations  between  the  liberated  nitrogen  and  the  oxygen  of  the  at- 
mosphere. 

Now  let  us  turn  for  a  moment  to  the  case  presented  with  ordinary 
powder.  Here  almost  half  the  products  of  combustion  are  permanent 
substances.  On  the  one  hand  they  are  colored  black  by  unbumt  char- 
coal or  powder  remaining  unburnt  and,  becoming  moist  from  the  watery 
vapor  of  the  atmosphere,  stick  to  the  walls  of  the  gun  a<s  powder  residue. 
On  the  other  hand  they  lie  in  front  of  the  gun  in  a  gaseous  condition 
as  powder  smoke,  and,  according  to  the  rapidity  of  fire  and  the  state  of 
the  atmosphere,  form  an  opaque  mask  in  front  of  the  muzzle,  which 
hinders  extremely,  and  often  renders  totally  impossible,  observation  of 
the  target  and  sighting  of  the  weapon.  In  addition  to  this  are  the  in- 
conveniences of  breatlung.  What  superior  advantages  are  shown  by 
the  new  material  in  all  respects ! 

As  regards  the  physical  characteristics  of  the  new  powder,  its  specific 
weight  is  about  1.6.  This  is  very  nearly  that  of  nitro-glycerine,  while 
the  density  of  collodion  cotton  is  only  1.00.  The  color  of  the  powder 
is  yellowish.  It  feels  like  rubber,  and  can  easily  be  cut  with  a  knife. 
The  new  powder  is  unaffected  by  moisture.  A  powder  of  3  mm.  size  of 
grain  was  left  for  thirty  minutes  in  water  at  17^  O. ;  was  then  dried 
at  30O  C.  and  fired  from  the  7.5  cm,  gun,  ^/^j  in  charges  of  0.46  kilos.; 
weight  of  projectile,  6.8  kilos.  The  unwashed  powder,  in  charges  of 
the  same  weight,  gave  432  m.  velocity,  with  1,555  atmospheres  press- 
ure. The  washed  powder  gave  438  m,  velocity  with  1,51K)  atmospheres 
prcKSSure;  that  is,  it  had  gained  rather  than  lost  by  the  washing. 

That  atmospheric  influences  have  in  general  only  very  slightly  injuri- 
ous effects  on  the  XH)wder  was  stated  in  the  former  experiments  before 
alluded  to.  The  powder  was  for  one  month  suspended  fi'eely  under  a 
shed  in  a  cotton  bag.  The  loss  in  velocity  owing  to  these  conditions 
amounted  to  only  about  2  per  cent,  w^hile  black  powder  under  the  same 
conditions  lost  a  great  part  of  its  strength,  and  when  washed  became 
entirely  useless. 

The  new  powder  is  somewhat  more  susceptible  to  heat  than  the  old. 
All  nitrated  substances,  such  as  gun-cotton,  nitro-glycerine,  etc.,  be^in 
to  decompose  when  the  temperature  goes  above  70^  C.  Thorough  ex- 
periments at  the  DiLneberg  factory  have  established  that  at  50^  O.  such 
decomposition  does  not  take  place  with  the  new  powder.  In  those  ex- 
periments, to  give  the  details  of  which  would  carry  me  too  far,  it  was 
found  that,  after  such  a  drying  10  days,  the  measured  velocities  lay 
within  the  usual  limits* 

Cooling  diminislies  the  velocities  in  a  manner  similar  to  the  old  pow- 
der. Powder  charges  of  different  sized  grains  and  of  different  weights 
were  exposed  for  24  hours  to  a  temperature  of  — 15^  0.  and  then  fired.  In 
comparison  with  these,  charges  were  used  which  came  directly  from  the 
magazine  and  had  its  temperature.  The  loss  in  velocity  by  cooling 
amounted  only  from  4  per  cent  to  6  per  cent;  the  uniformity  of  bumin^f 
had  not  suffered  thereby;  the  gas  pressure  was  slightly  increased. 

As  regards  st<)rage,  it  appears  from  the  above  that  no  farther  precaa* 
tions  are  necessary  than  for  the  former  powder. 
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The  burning  of  the  grains  of  the  smokeless  powder  in  the  bore  appears 
to  be  uniform  on  all  surfaces.  If  the  grains  chosen  are  too  large  a 
smaller  grain  is  left  unburnt.  From  the  size  of  these  last  one  can  de- 
termine what  size  of  grain  corresponds  to  the  charge  conditions  of  the 
gun.  It  is  in  general  advantageous  to  have  the  grains  of  such  size  that 
they  shall  be  completely  burned,  because  larger  grains  are  of  no  essen- 
tial value  as  regards  velocity  and  gas  pressure.  The  gain  by  an  excess 
in  the  charge  is  too  dearly  purchased.'  In  one  special  case  the  larger 
grains  (5  mm.)  gave  3  per  cent  more  velocity  than  the  smaller  (3  mm.), 
but  the  charge  was  36  per  cent  greater. 

Table  akotding  retulU  of  firing  iriaU  with  a  Canei  SS-centimeter  (lt.6'inch)  ee-ion  gun  of 

40  calibers,  made  July,  1891,  at  Havre.     Gun  No.  II, 

[Engineering,  page  276,  September  4, 1801.] 


No.of 

Weight  of 

Kind  of 

Weight  of 

If  assle  ve- 

Hhot« 

BheU. 

powder. 

chtt 
Kilos. 

rge. 

locity. 

KUo$. 

Lb*. 

Lb». 

Metsrt, 

Feet. 

1 

333.0 

734 

PBS... 

120 

261 

522.8 

1,715 

2 

340.0 

740 

..  .do  . .. . 

160 

352 

810.7 

2,004 

345.0 

760 

...do 

160 

352 

610.2 

2.002 

344.0 

758 

...do 

160 

353 

606.3 

1,096 

450.0 

092 

., .do  .... 

240 

529 

689.9 

2,263 

451.0 

901 

. . .  do  .... 

240 

529 

600.0 

2,264 

450.0 

902 

..  .do 

240 

520 

600.0 

2,264 

8 

451.5 

935 

...do  — 

240 

529 

090.1 

2,264 

i        0 

451.5 

996 

..  .tlo  .... 

240 

529 

092.2 

2,271 

10 

451.0 

994 

...do 

255 

562 

717.6 

2,354 

11 

451.0 

994 

BK 

185 

297 

670.2 

2,199 

12 

450.0 

902 

. ..do  .... 

140 

308 

700.7 

2,299 

13 

450.5 

903 

.. .do  .... 

144 

817 

727.4 

• 

2.386 

PreMnre. 

Penetration  in 
wrought  iron. 

Kilo».per 
90,  cm. 
782 
1,221 
1,347 
1,347 
2,517 
2,515 
2,384 
2,553 
2,740 
2,866 
2,089 
2,421 
2,553 

IA».p«r 
io.xn. 
11, 120 
17.361 
10,155 
10.155 
35,790 
35,768 
.33,908 
36.309 
38,071 
40,760 
29.710 
34,430 
36,304 

meters.    Inches. 

. 

1 

111.0 
111.1 
111.1 
111.1 

43.69 
43.73 
43.78 
43.73 

117.9- 
106.8 
112.7 
120.3 

46.42 
42.05 
44.36 
47.36 

Official  firing  trials  of  a  IS.e-inoh  Canet  gun  carried  out  in  January  and  February,  1391, 

Gun  Xo,  I. 

[Engineering,  page  260,  February  27, 1801.] 


Weight  of  shell.     Description  of  powder. 


Weight  of 
char);o. 


^iasxle  ve- 
locity. 


KHos. 
846.0 
346.0 
348.0 
345.5 
448.0 
448.0 
448.0 
452.0 
455.0 
447.0 
350.0 
451.5 
447.0 
452.0 
451.5 
44a  5 
469.0 
448.5 
449.0 
45a5 


1 

Pound4 

762,8 

762.8 

767.2 

761.7 

987.7 

987.7 

987.7 

996.  .'i 

1, 003. 1 
085.5 
771.6 
905.3 
085.5 
996.5 
995.3 
988.7 

1,034.0 
088.7 
989.9 
993.1 


PB.S.,third  iianiple(18.)0). 

ao 

— do 

....do 

— do 

....do 

do 

....do 

....do 

do 

BX 

. . .  .do 

do 

do 

...do 

— do 

PBS 

....do 

BN,..  sixth  sample  (1890). 
PBS 


KUos. 
110.90 
139.45 
160.05 
150.00 
150.45 
179.70 
199.30 
200.70 
224.20 
240.00 
100.00 
110.00 
120.00 
130.00 
135.00 
138.00 
245.00 
256.00 
108.00 
240.30 


Pounds 
264.3 
307.4 
352.8 
350.5 
351.5 
306.1 
439.4 
462.3 
494.2 
529.1 
220.5 
242.5 
264.6 
286.6 
297.6 
304.2 
540.1 
662.2 
238.1 
629.7 


Meters. 
500.0 
547.0 
500.0 
506.0 
540.0 
575.0 
613.0 
635.0 
655.0 
679.0 
618.7 
552.8 
692.6 
658.3 
701.7 
006.7 
689.6 
703.6 
632.0 
976.0 


Feet. 

1,660 
1.795 
1.065 
1,055 
1,791 
1,886 
2,011 
2,083 
2,140 
2,228 
1,702 
1,813 
1,944 
2,160 
2,302 
2,286 
2,262 
2,308 
2,073 
2.218 
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Official  firing  inaU  of  a  12,6-inch  Canei  gun,  etc, — Continued. 


Pressure. - 

Penetration  in 
wrought  iron. 

Remarks. 

Kiiot,  per 

Tons  per 

sq.  em. 

»q.  %n. 

CentimeUrH 

Inches. 

670 

4.25 

First  trial,  January  22. 
Do. 
Do. 

888 
1,379 

6.64 
8.76 

•    ••••••^■a 

1,410 
1,500 

8.95 
9.  52 

Do. 
Second  trial,  January  28. 

77.4 

30.47 

1,559 

9.90 

83.8 

33.00 

Do. 

2.089 

13.26 

92.5 

36.41 

Do. 

2,205 

14.00 

97.7 

3^46 

Do. 

2,292 

14.55 

102.4 

40.32 

Third  trial,  January  24. 

2,575 

16.35 

108.3 

42.64 

Do. 

758 

4.81 

Do. 

1,221 

7.76 

78.9 

si.  06 

1,408 

8.94 

87.9 

34.61 

Do. 

1,962 

12.45 

103.2 

40.68 

Do. 

2,392 

15,19 

113.9 

44.85 

Fifth  trial,  January  28. 

2,140 

13.59 

112.7 

44.37 

Do. 

2,439 

15.49 

114.7 

45.16 

Do. 

2,669 

16.95 

114.5 

45.08 

Do. 

1,655 

10.51 

96.9 

38.15 

Sixth  trial,  January  30. 

2,389 

15.17 

107.6 

1 

42.33 

Seventh  trial,  February  2. 

KoTB.— These  triala  were  not  carried  out  by  the  constructors  of  the  gun,  but  by  the  representatives 
of  the  Japanese  Government  and  by  French  officials. 

COMPARISON  OF  COLO GNE-BOTT WEIL  WITH    FRENCH  BN  SMOKELESS 

POWDERS,* 

For  comparisons  with  nearly  equal  pressnres  we  are  limited  to  results 
obtained  in  trials  carried  out  by  KTupp,Ganet,  and  Schneider,  as  giveu 
below.  The  BN  referred  to  is  not  believed  to  be  as  powerful  as  the 
French  Government  prQduct— ^poudre  B. 


Gunuaed. 


Krupp,  15«",  35  caliber,  B.  L.  R. 
Cauet,  IS-^",  36  caliber,  H.  L.  R. . 


Smokeless 
powder. 


Nobel,  C/89 
BN 


Weight 

of 
charge. 


Pound* 
16.3 
26.4 


Weight 
of 


Muzzle 
veloc- 


projectile,      ity. 


Pounds. 
112.45 
93.9 


1,945 
2.270 


Chamber 

pressure 

(tons  per 

square 

inch). 


14.1 
14.1 


Mnzzlr 
energy 


2,949 
3,354 


Energy 
.\wr 
pound  of 
powder. 


181 
115 


Here  the  comparison  is  in  favor  of  the  ^/sg,  and  this  would  be  more 
pronounced  if  the  weights  of  projectiles  and  their  lengths  of  travel  hail 
been  the  same. 

Another  coni])arison  is  afforded  by  trials  with  a  Schneider  15-ccnti- 
meter  gun,  as  follows: 


Gun  used. 

Smokeless 
powder. 

Weight 

of 
charge. 

Weight 

cif 
projec- 
tile. 

Mnzzlo 

Vfloc- 

ity. 

Chamber 

pressure 

(tons  per 

square 

iucb). 

Muzzle 
energy. 

Energy 

per 

pound  of 

powder. 

Krupp,  IS*"",  35  calibtT,  11.  L.  R. . 
Schuf  ider,  15««,  36  caliber,  B.  L.R 

Nobel,    0/89 
UN 

Pounds 
16.1 
28.7 

Povndff. 
112.45 
88.2 

1,939 
2,325 

13.6 
13.7 

i'932 
3,305 

183 
lift 

•Extract  from  ''A  Year's  Naval  Trogrcss,  No.  10, 1891." 
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In  each  of  these  oases  we  see  that,  per  weight  of  charge,  the  ^/ag  does 
much  more  work  than  the  BN.  The  ^/89  used  in  each  case  was  from 
the  same  lot,  but  the  BN  was  from. separate  lots.  The  data  is  taken 
frbm  "A  Yearns  li^aval  Progress,  No.  10, 1891." 

COMPARISON  OF  BN  POWDER  WITH  ORDINARY  POWDER. 

* 

The  Hotchkiss  Company  has  lately  conducted  at  its  French  fitctory 
an  extensive  and  interesting  series  of  experiments  with  samples  of  this 
])owder,  during  one  set  of  which,  in  trying  for  similar  pressures  with  this 
and  ordinary  powders  using  service  projectUes,  the  following  interest- 
ing results  were  obtained  from  rapid-fire  guns: 


Powder. 


3.M.l„ch.83.poonder .{fl^Sl'^T.. 

3.00.1nch.«.,K«nder '{o^°S^. 

2.S6.tocb.  Impounder jo^dlnai^. 

2.!M.toch.».pounder {S^'^". 

(  Sniokeleftt 
\  Ordinary . . 
(  SniokeloM 
I  Ordinary . . 


1. 85- inch,  3-pounder 

1. 40-inclii  1-pounder  (long). 


Weight 
of  charge. 


Poundi. 
6.8 
13.2 
4.0 
6.6 
1.87 
8.63 
1.04 
2.04 
0.D3 
1.7 
0.13 
0.18 


Muzzle 
Telocity. 


2,215 
1.003 
2,411 
2,067 

2,2:n 

2.034 
2,132 
1,968 
2.362 
2,001 
1.667 
1,427 


Chamber 

pn^asure 

(toDD  per 

square 

inch). 


16i 

15* 

14.3 
16.1 
16.0 
10.5 
16.2 
16| 
14.3 
6.8 
7| 


Jiee<n'd  of  expenvMntal firing  ufith  lO-centimeier  quick-firing  Canetgun,  J^^ift  November,  and 
December,  1889,  at  t)ie  Hoo  Polygon  of  the  Forges  et  Chantiert  de  la  Meditetranee,  Havre. 

[Engineering,  September  5, 1890,  p.  272.] 


Round. 


1 

4 

6 
10 
11 
13 
14 
15 
16 
17 
18 
20 
22 


Weight 
of  shell. 


Kind  of  powder. 


Poundt. 
28. 66 
28. 6G 

2M.66 
2H.66 
2H.C6 
•J.S.  6C 
2S.  m 
28.66 
lU  66 
2H.«6 
28.66 
28.66 
2H.66 


28.66  I. 

28.66 

28.66 

28.66 

28.66 

2.'<.66 

28.66 

28.66 


C9.    Special  .... 

PB<S.      Special 
. — do 

•  a     •    ■  '  lU     «••*•••••»* 

. . .  do 

BN.    Smokeless 
— do 

•  ■     a     ■  U^f      •    *••••••••• 

— do 

. . . .do  ........... 

.do 

.do 

.do 

.do 

.do 

do 

.do 

do 


Weight 
of  charge. 


pQundt. 
8.82 
11.0 

11.0 
15.4 
16.5 
16.5 
17.31 
5.20 
6.17 
7.05 
7.72 
8.38 
8.60 
7.94 


8.18 
8.38 
8.16 
7.94 
8.H-J 
0.  18 
9. 92 
9.92 


Initial 
velocity. 


Pressure 

per 

square 

inch. 


1,854 
2,013 

2,218 

2.329 

2,405 

2,878 

2,428 

1,850  ' 

2,011  I 

2,247 

2,437 

2,562 

2.628 

2,490  . 


2,556 
2,  572 
2,559 
2,2.38 
2, 356 
2,536 
2,615 
2,615 


Tont. 
13.325 
20.001 

7.610 
16.509 
18.413 
16.508 
19.682 
6.349 
8.254 
10. 1.50 
14.222 
15.873 
16.826 
17.65 


17.97 
19.62 
18.16 
11.75 
13.52 
16.64 
18.09 
18.03 


Bsmarks. 


Mean  of  two  shots.    Test  of 
gun  uuder  high  pressures. 
Mean  of  two  shots. 


Testing  strength  of  gon. 


crusher   gauges 
obtaining  press* 


Mean  of  two  shots. 

Bo. 
Improvfsd 
used  in 
nres. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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Firing  expenmenis  made  in  Marchf  1S90,  wiih  a  JS-centimeter  Canel  qniek-Jirimf  ft. 

[Engineering,  September  5, 1890,  p.  272.] 


Weight 
of  8beU. 

Kind  of  powder. 

Weight 
of  charge. 

.Mnzzle 
j^elocity. 

PreHHure 

per 

nquara 

inch. 

Bemarkt. 

Pofifids. 

88.84 
88.62 

BN« 

Pounds. 
17.64 
22.05 

26.45 
88.66 
31.97 
31.97 
30.86 
33.07 
33.07 
17.64 
25.35 
26.45 
31.97 
33.07 

Feet. 
1,667 
1.962 

2,308 
2,428 
2,002 
2,674 
2,670 
2,740 
2,746 
1,811 
2,467 
2,605 
2,776 
2,880 

Tong.   ' 
4.13 
6.22 

11.81 
13.66 
16.76 
16.82 
17.33 
18.41 
1&54 
6.60 
16.03 
19.81 
18.30 
20.82 

Fired  by  electricity. 
Special  crusher  gAagi«  iiM*d  U* 
getting  pretsium. 

. . .  .do 

■ 

.do 

89.29 

. do 

Do. 

88.84 
88.62 

do 

. . .  ,do 

Do. 

Do. 

88.62 

....  do  ....... ...... 

Do. 

88.84 

. .7. do 

Tests  for  strmgth  of  gun. 
Do. 

88.84 

. . .  .do 

88.18 

BN/3 

88. 18 

do 

88.18 

. . .  .do 

Tests  of  strength  of  gun. 

88.18 

BNa 

88.18 

do 

Do. 

> 


3 


CJ4 


> 


Appendix  40. 


XOMEXCLATVRE  OF  CATSSOX  AND  COMBINED  FORGE  AND  BATTEBT 

n'AGON  FOR  FIELD  GUNS.. 

NOMENCLATUAE  OF  CAIQ^N  f  OB  3.2.I2fCH  FIELD  QUK. 

Wheels: 

Tire. 

FeUies. 

Spokes. 

Nave  box. 

Nave-box  dances. 

Nave  bolts  and  nnts. 
Axle. 

Linch  pins 
Liuch  washers. 
Under  straps  (axle). 
Middle  raiL 
Side  rails. 
Rear  cross  bar. 
Front  cross  bar. 
Side  rail  brackets. 
Rear  middle  rail  brackets. 
Front  middle  rail  brackets. 
Middle  rail  braces. 
Middle  and  side  rail  blockings. 
Lunette. 

Spare  wheel  axle,  with  toggle  and  links. 
Spare  wheel  axle  bolster. 
Spare  pole  strap,  hook,  stop,  and  safety  springy. 
Floor  rods. 

Footboard  and  brackets. 
Axe  and  spade  board. 
Attachments  for  implements. 
Ammunition  chest  staples. 
Ammunition  chest  keys  and  chains. 
Ammunition  chests  (2) : 

Lid. 

Lid  prop. 
_   Handles  (2). 

Hasp. 

Tumbuckle. 

Boot  staples. 

Boot  buttons. 

Faulin  straps. 

Packing,  metallic. 

Packing,  wood. 
Caisson  for  3.2-inch  field  gun  consists  essentially  of-« 

Two  wheels,  Archibald  patent,  same  as  for  carriage. 

One  wrought- steel  tubular  axle,  same  as  for  limber. 

The  caisson  body  and  connectea  parts,  consisting  of — 

Middle  rail,  central  part  of  body  formed  of  two  angle  irons,  receiving  the 
lunette  in  front  and  spare  wheel  axle  in  rear.  Attached  to  axle  by  under 
strap  and  connected  to  side  rails  by  firont  and  rear  cross  bars,  with  connec- 
tions stiffened  by  brackets.  Strength  at  axle  increased  by  middle  rail 
braces. 
Side  rails  attached  to  axle  by  under  straps  and  joined  to  middle  rail  by  front 
and  rear  cross  bars, 
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Caisson  for  3.2-inch  field  gun  consists  essentially  of— 

The  caisson  body  and  connected  parts,  cousiating  of— 

Foot  board  fastened  to  middle  and  side  rails,  with  brackets  to  incline  sur- 
face of  board. 
Ammunition  chests,  same  as  for  limber,  except  they  have  no  packing  for  gui 

Bight. 
Attachments  for  implementa: 

Spare  pole  strap  suspended  from  middle  rail  near  rear  end. 

Spare  pole  hook,  stop  and  safety  spring  under  front  end  of  middle  nil. 

near  lunette. 
Long  handle  shovel  attachments,  rod  in  rear  of  axle  and  spring  nndfr 
front  cross-bar.    One  set  each  side  of  middle  rail. 
Pickaxe  attachments,  strap  for  handles  under  middle  rail  about  1  foot  :u 
Iront  of  axle,  bracket  for  one  end  of  blade  under  front  end  of  each  M«i- 
rail,  and  strap  and  safety  spring  under  middle  rail  (beneath  foot  boanl )  i<»r 
other  ends  of  blades. 
Handspike  attachment  on  front  side  of  axle  outside  of  side  TBil,  and 

spring  on  front  end  of  side  rail,  on  right  side  of  caisson. 
Axe  and  spade  board  between  ammunition  chesta,  with  side  plate«  t«> 

strengthen  axe-blade  sockets,  and  end  plates  for  securing  spa^lc*. 
Floor  rods  passing  through  middle  and  side  rails  between  rear  chv>x 
and  rear  cross  bar. 
Two  road  brakes  complete,  with  axle  straps,  bolts  f»id  nuts,  and  attachmcnu 
for  securing  brakes  to  chest  handles. 

NOMENCLA.TUEE  OF  COMBIXED  FORGB'aND  BATTERY  WAGON. 

Wheels : 

Tires. 

Fellies. 

Spokes. 

Nave  box. 

Nave-box  flanges. 

Nave  bolts  and  nuts. 
Axle. 

Linch  pins. 
Linch  washers. 
Under  straps  (axle). 
The  fork. 
The  fork  brace. 
The  hounds. 
Splinter  bar. 

Footboards,  front  and  rear. 
Footboard  latch. 
Pole. 

Pole  ferrule. 

Pole  pad,  leather,  stuffed. 
Pole-pad  ring. 
Pole  prop. 
Pole-prop  hook. 
Pole  bolt. 
Pole-prop  eye. 
Pole  stop. 

Bushing  for  pole-bolt  hole. 
Neck-yoke  stop. 
Doubletree. 

Doubletree  chains  and  staples. 
Doubletree  bands  (end). 
Doubletree  hooks  (end). 
Doubletree  stay  hooks. 
Doubletree  bolt. 
Doubletree  bolt  plates. 
Doubletree  bolt  strap. 
Doubletree  bolt  brace. 
Doubletree  guard  i)Iates. 
Singletrees. 
Siugletree  eye  band. 
Singletree  hooks. 
Singletree  hook  bands. 
Singletree  hook  band  springs. 
Oil  and  grease  can  compartment  and  tool  box. 


^ 


Pintle-key  chain. 
Pintle-key  chain  eye  plate. 
Pintle-brace  rods. 
Hound^brace.  rods. 
Ammnnition-cbest  staples. 
Forge-chest  keys  and  chains. 
Forge  chest  on  limber: 
Lid. 

Lid  prop. 
Handles  (2). 
Hasp. 

Tumbuckles. 
Paulin  strap. 
Packing,  metallic. 
Packing,  wood. 
Neck  yoke. 
Neck-yoke  pole  ring. 
Neck-yoke  swivel  eyebolt. 
Neck-yoke  swivel  eyebolt  washer. 
Neck-yoke  swivel  eyebolt  plates. 
Neck-yoke  martingale  staples. 
Neck-yoke  eye  bands. 
Neck-yoke  eye-band  rings. 
Nock-yoke  eye  loops. 
Neck-yoke  eye-loop  rollers. 
Neck-yoke  pads,  leather. 
Middle  rail. 
Side  rails. 
Rear  cross  bar. 
Front  cross  bar. 
Side-rail  brackets. 
Kear  middle-rail  brackets. 
Front  middle-rail  brackets. 
Middle-rail  braces. 
Middle  and  side  rail  blockings, 
l^uuette. 

Anvil  key  and  nnt. 
Anvil-key  chain,  ring,  and  eye. 
Anvil  stay. 

Sl«*dge  and  lunette  prop  attachment. 
Sledge  and  lunette  prop  tiirnbiickle  and  stud. 
Wooden  wagon  body : 
Wood  parts : 

Main  compartment  for  stores. 

Wheelwright's  tool  chest. 

Saddler's  tool  chest. 

Forage  rack. 

Packmg  for  grindstone  and  oil  cans. 
Metal  parts : 

Top  rails. 

Top-rail  standards. 

Side  stays. 

Anvil  safety  plates,  upper  and  lower. 

Rack  bolt  and  nut. 

Rack-bolt  washers. 

Rack  hinee  plates. 

Front  ana  rear  assembling  plates. 

Hasps. 

Hasp  plates. 

Hasp  staples. 

Hasp  staple  plates. 

Lock  chains. 

Lock-chain  staples. 

Lock-chain  staple  plate. 

Rack  chains,  rings,  staples,  and  hooks* 

Partition  safety  plate  and  stay. 

Boor  bolts. 

Lid  props. 

Attachments  for  brakes. 
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Two  road  brakes  complete,  with  axle  straps,  bolts  and  nuts,  and  attacbnientB  on 
wooden  wagon  body. 
In  tbe  latest  eonstmctions  the  doubletrees  and  singletrees  are  of  steel. 
The  combined  forge  and  battery  wagon  consists  essentially  of— 

One  limber  complete,  with  Archibald  wheels  and  wronght-steel  axle,  same  a» 
gun  carriage  limber,  except  that  primer  imd  obtaratorboxes  are  omitted,  snd 
the  packing  of  the  chest  is  adapted  to  securing  the  smith  tools  and  the  for«:t>. 
instead  of  ammunition.  The  chest  has  no  boot  staples  and  buttons. 
One  metal  body,  with  Archibald  wheels  and  wrougnt-8t«el  axle,  same  as  for 
caissons,  except  that  the  attachments  for  implements  are  omitted,  and  attach- 
ments are  provided  for  the  anvil  and  sledee  in  front  of  the  wooden  body  on 
the  middle  raU.  The  vise  is  mounted  on  tne  front  end  of  the  middle  rail,' and 
the  attachment  for  the  lunette  prop  is  under  and  continuous  with  the  attar h- 
ment  for  the  sledge. 
The  wooden  body  has  two  lids,  one  opening  upward  on  each  side  and  forming 
part  of  the  top.    The  entire  top  is  covered  with  canvas.    Compartments  an* 

Iirovided  for  the  tool  chests,  which  enter  from  the  front  and  are  secured  vith 
ids  opening  upward. 

Watervliet  Arsenal, 

November  17^  1891. 
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Ammunition  for  caliber  .30  rifle 

report  on  mftnufaoture  of  caliber  .30  cartridges  at  Frankford  Ai  i 

(Appendix  16) 

Appendices  : 

Appendix   1. — Statement  of  principal  articles  procured  by  fabric  i 

durinfiT  the  year  ended  June  30,  1891 

2. — Statement  of  principal  articles  procured  by  pur : 

during  the  year  ended  June  30, 1891 

3. — Statement  of  ordnance,  ordnance  stores,  etc.,  issvi 
the  Military  Establishment,  including  the  nai 
homes  for  soldiers  of  the  volunteer  and  regular . ! 
and  exclusive  of  the  militia,  during  the  year  < 

June  30, 1891 - - 

4. — Statement  of  ordnance,  ordnance  stores,  etc.,  di; 
uted  to  the  militia  from  July  1, 1890,  to  June  30, 

under  section  1667,  Revised  Statutes 

5. — Statement  of  ordnance,  ordnance  stores,  etc.,  di: 
uted  to  the  collee^es  from  July  1, 1890,  to  June  30, 

under  section  1225,  Revised  Statutes 

6. — Statement  of  arms  and  ammunition  issued  to  the  '; 

utive  Departments  during  the  year  ended  Jui. 

1891,  under  the  provisions  of  the  act  of  March  3, 

7. — ^Report  of  action  taken  during  the  year  ended  Jui] 

1891,  under  the  provisions  of  the  act  approved  >l 

3,1881 

8. — Showing  the  stations  and  duties  of  the  officers  o; 

Ordnance  Department 

9. — ^Reports  on  making  small  purchases 

10. — Reports  of  the  principal  operations  at  Columbia  An 

(1  plate) 

11. — Report  of  the  principal  operations  at  Rock  Islanc 

senal '. ..- 

12. — ^Report  of  the  principal  operations  at  Watervlie  I 
senal  (2 plates) --. 

reports  from  SPRINGFIELD  ARMORY. 

13. — Trials  of  smokeless  powders — reports  Nos.  1  to  7  . 

14.— Trials  of  Clay's  cartridge  shell 

15. — Practice  firings  by  the  Armory  Rifle  Club 

16. — Manufacture  of  caliber  .30  cartridges  at  the  Fran! 
Arsenal,  and  experiments  attending  the  same.  . 

CONSTRUCTION  OP  ORDNANCE. 

17. — Report  on  manufacture  of  12-inch  B.  L.  rifle,  steel, 
type,  at  Water vliet  Arsenal  (10  plates) 

18.— Report  on  manufacture  of  12-inch  B.  L.  mortar,  i 
No.  1  type,  at  the  Watervliet  Arsenal  (7  plates) - 

19. — ^Report  on  manufacture  of  Frankford  Arsenal  com 
tlon  fuse  with  channel  time  train  (1  plate) 
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Ajipendix  20. — Report  on  manufacture,  with  description  of  Frankford 

Arsenal  combination  fuse ,  tubular  time  train  (3  plates)      w>  • 

'  21. — General  specifications  governing  the  manufacture  and 
inspection  of  carriages  and  pacts  of  carriages  for  can- 
non      TiZ 

22. — Instructions  to  bidders  and  8X)ecial  specifications  gov- 
erning the  manufacture  of  spring  return  carriages 
for  12-inch  B.L.  mortars - -^^l 

23. — Instructions  to  bidders  cmd  specifications  for  the  man- 
ufacture of  type  and  service  8, 10,  and  12  inch  single 
charge,  steel,  breech-loading  gims 2>4 

24. — Instructions  to  bidders,  and  special  specifications  gov- 
erning the  manufacture  of  8  and  10  inch  disappear- 
ing gun  carriages _ -*■'• 

25. — ^Progress  report  on  manufacture  of  steel  forging8,etc., 

at  the  Mid  vale  Steel  Company,  Philadelphia,  Ptk ^^-^ 

26. — ^Progress  report  on  manufacture  of  steel  forgings,  etc., 

at  the  Bethlehem  Iron  Works,  SouUi Bethlehem,  Pa.     Xl 

27. — Revised  specifications  governing  the  manufacture  of 

steel  for  cannon " »' 

28. — Report  on  manufacture  of  twenty  metallic  carriages  for 

machine  gtms  (4  plates) . ....     4<C 

ARMY  GUN  FACTORV. 

29. — Specifications  for  excavations  and  masonry  and  founda- 
tions for  south  wing  of  Army  Gun  Factory _.     41- 

30. — Specifications  for  the  delivery  and  erection  of  the  iron 

work  for  the  south  wing  of  Army  Gun  Factory 41'' > 

31. — Specifications  for  the  erection  and  completion  of  super- 
structure, south  wing  of  Army  Gun  Factory 45 

32. — Specifications  for  gun  lathes  required  for  the  equip- 
ment of  the  south  wing  of  Army  Gun  Factory 4^.^ 

33. — Specifications  for  machine  tools  required  for  the  equip- 
ment of  the  south  wing  of  the  Army  Gun  Factory  ...     4'x> 

ORDNANCE  PROVINO  GROUND. 

34. — ^Report  on  firings  with  13i-pound  3.2-inoh  shell,  with 
bands  at  li  inches  and  five-eighths  inch  from  base  (10 
plates) 4i4 

35. — ^Report  on  test  of  experimental  carriage  for  5-inch  B. 

L.  siege  gim,  steel  (1  plate) .'.^y 

36. — RcDort  on  tests  of  Hotchkiss  3.2-inch  shrapnel  (21 
plates) 
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REPORTS  OF  BOARD  FOR  TESTING  RIFLED  CANNON,  ETC. 

37. — ^Report  of  test  of  3.5-inch  B.  L.  mortar,  steel,  No.  1  type 

(15  plates) tvii 

REPORTS  OF  THE  ORDNANCE  BOARD. 

38. — Tests  of  Armstrong's  combination  time  and  percussion 

fuse  (1  plate) , T'U 

MISCELLANEOUS. 

39. — Smokeless  powders,  French  and  Grerman,  firing  results, 

etc.  (1  plate) _ _.. TX^ 

40. — ^Nomenclature  of  caisson  and  combined  forge  and  bat- 
tery wagon  for  field  guns — T4T 
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Armament  op  Fortifications:  Page. 
Seacoaat  guns  and  mortars : 

Urings  with  smokeless  powder  in  8-inch  gun,  No.  2 8 

firings  wi^h  10-inch  gun  delayed 9 

cost  of  the  8, 10,  and  12  inch  guns  at  the  Army  Gun  Factory 10 

cost  of  the  forgings  for  8, 10,  and  12  inch  guns  under  contract  with 

the  Bethlehem  Iron  Company 11 

contract  of  the  Builders'  Iron  Foundry  for  thirty  mortars 10 

completion  of  a  type  12-inch  mortar,  steel,  at  the  Army  Gun 

Factory 10 

contract  of  the  South  Boston  Iron  Works  for  forty-three  mortars.  10 
contract  of  the  West  Point  Foundry  for  finishins^  and  assembling 

eleven  8-inch  guns  from  forgings  supplied  by  the  Department . .  11 

Mid  vale  Steel  Company's  contract  for  8, 10,  and  12  inch  guns 11 

Bethlehem  Iron  Comi)any'B  contract  for  one  hundred  guns 11 

completion  of  the  10-inoh  B.  L.  rifle,  oast  iron,  wire-wrapped,  at 

the  Watsrvliet  Arsenal 12 

Du  Font's  contract  for  powder,  testing  10-inch  wire- wrapped  gim.  12 

the  12-inch  B,  L.  rifle,  cast  iron,  tubed  with  steel 12 

Seacoast  carriages: 

Baskazoff  type  of  spring-return  carriage  for  12-inch  mortar 13 

Canet  type  of  carriage... 13 

pneumatic  disappearing  carriage 13 

oarbette  8  and  12  inch  carriages  (Watertown) 13 

ISrinch  carriage  for  gun  lift  (Le  Creusot) 13 

10-inch  disappearing  carriage^  Gordon  type 13 

8  and  10  incn  disappearing  carriages,  Bumngton-Crozier  type 13 

Seacoast  projectiles : 

armor-piercing  shot  (Hoi tzer  process) 14 

armor  plates  for  testing  8  and  10  inch  projectiles 15 

Siege  service: 

5-inch  rifle  and  7-inch  howitzer  (type)  and  carriages 15 

FiM  material: 

3.2-inch  steel  field  guns 16 

3.6-inch  heavy  field  steel  guns  (tyi)e) 16 

3.6-inch  fi^ld  mortars  (type)  .« 16 

field  projectiles,  shrapnel 16 

changes  in  the  standard  shell  for  3.2-inch  gun 17 

3-inch  B.  L.  mountain  gun,  Hotchkiss 17 

field  carriages,  metal _ 17 

estimates  for  the  fiscal  year  1893.... 20 

ARMORY  Rifle  Club  : 

report  of  practice  firing (Appendix  15)  165 

army: 

issues  to (Appendix  3)  67 

Army  Gun  Factory  : 

general  progress 6 

cost  of  manufacturing  8, 10,  and  12  inch  guns 10 

r6sum6  of  present  facilities 17 

the  full  output  of  the  factory  when  completed 19 

estimate  for  equipping  south  wing,  fiscal  year  1893 20 

JSeporto; 

excavations,  masonry,  foundation  of  south  wing (Appendix  29)  412 

delivery  and  erection  of  iron  work  for  south  wing. .(Appendix  30)  420 
erection  and  completion  of  sux)erstructure,  south  wing  (Appen- 
dix 31) 427 

gun  lathes  for  equipment  of  south  wing ( Appendix  32)  439 

machine  tools  for  equipment  of  south  wing (Appendix  33)  460 

Armstrong  fuse: 

report  of  tests  by  the  Ordnance  Board (Appendix  38)  733 

Arnold,  Maj.  Isaac,  Jr.  : 

report  of  principal  operations  at  the  Columbia  Arsenal. (Appendix  10)  113 
Battery  wagon  and  forge  combined  : 

nomenclature (Appendix  40)  747 

Bkllshelter  tent 27 

Ben^,  Lieut.  J.  W.: 

report  on  the  manufacture  of  caliber  .30  cartridges (Appendix  16)  169 

WAR  91— VOL  in 48 
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Blanket  roll 27 

Blunt,  Capt.  S.  E.: 

report  on  smokeless  powders (Appendix  13)      141 

report  on  Clay-s  cartridge  shell (Appendix  14)      161 

report  of  practice  firing  of  the  Armory  Rifle  Club (Appendix  15)      165 

Board,  Ordnance.    (See  Ordnance  Board.) 

Board  for  Testing  Rifled  Cannon,  etc.: 

report  of  tests  of  3.6-inch  B.  L.  mortar,  steel.  No.  1  type. (Appendix  37)      601 

Bruff,  Capt.  L.  L.: 

construction  report  of  12-inch  B.  L.  rifle,  steel.  No.  1  type .  (Appendix  17)      185 
construction  report  of  12-inch  B.  L.  mortar,  steel.  No.  1  typo  (Appen- 
dix 18) 201 

BUFFINGTON,  COL.  A.  R.I 

construction  report  of  the  manufacture  of  twenty  metallio  carriages 
\  for  machine  guns  and  twenty  mounts  for  Catling  gun,  model  1890  ( Ap- 

'  pendix28) 407 

Buffington-Crozier  type  disappearing  carriages 13 

Caisson  and  combined  forge  and  battery  wagon: 

nomenclature,  3.2-inch  gun (Appendix  40)      747 

Canet  carriage 13 

Carbine  scabbard  or  sheath 26 

Carriages,  field,  metal 17 

Carriages  for  cannon: 

6pecifications,etc. ,  governing  manufacture  and  inBi)ection  (Appendix  21 )      273 
specifications,  etc.,  governing  manufacture  and  inspection  of  spring- 
return  carriages  for  12-inch  B.  L.  rifled  mortars ( Appenoix^)      281 

specifications,  etc.,  governing  the  manufacture  of  8  and  10  inch  dis- 
appearing gun  carriages  of  Col.  Buifington's  modified  design  (Ap- 
pendix 24) 295 

report  of  tests  of  experimental  carriage  for  the  5-inch  B.  L.  siege  gun 

(Appendix  35) 529 

Canet  carriage 13 

10-inch  disappearing  carriage,  Gordon  type 13 

8  and  10  inch  disappearing  carriage,  Bumn^ton-Orozier  type 13 

12-inch  carriage  for  gun  lift  (Le  Creusot) 13 

Raskazoflf  type  sprinff-return  carriages  for  1 2-inch  mortar 13 

the  10-inch  pneumatic  disappearing  carriage 13 

Carriages  for  machine  guns: 

construction  report  on  the  manufacture  of  twenty  carriages  for  ma- 
chine guns  and  twenty  mounts  for  Catling  gun,  model  1890  (Ap- 
pendix 28) 407 

Cartridges,  caliber  .30 : 

report  on  the  manufacture  of - (Appendix  16)      169 

Cartridge  shell,  Clay's (Appendix  14)      161 

Clay's  cartridge  shell (Appendix  14)      161 

Clerks  : 

the  present  force  of  the  oflBce  inadequate - . . 5 

Colleges : 

issues  to (Appendix  5)        87 

Columbia  Arsenal 7 

report  of  principal  operations (Appendix  10)      113 

Construction  reports: 

manufacture  of  12-inch  B.  L.  rifle,  steel,  type  No.  1 (Appendix  17)      186 

manufacture  of  12-inch  B.  L.  mortar,  steel,  type  No.  l..( Appendix  18)      201 
manufacture  of  Frankford  Arsenal  combination  fuse  with  channel  time 

train (Appendix  19)      213 

manufacture  of  Frankford  Arsenal  combination  fuse  with  tubular  time 

train (Appendix  20)     239 

general  specifications  governing  the  manufacture  and  inspecuon  of  car- 
riages and  parts (Appendix  21)      273 

8X)ecial  specincations  governing  the  manufacture  of  spring-return  car- 
riages for  12-inch  B.  L.  mortars (Appendix  22)     281 

instructions,  etc., for  the  manufacture  of  type  and  service  8, 10,  and  12 

inch  steel  B.  L.  guns (Appendix  23)      284 

instructions,  etc.,  for  the  manufacture  of  8  and  10  inch  disappearinfr 
gun  carriages (A\^V!endix  2^ 
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Construction  reports— CJontinued. 

progress  report  on  the  manufacture  of  steel  forgings  at  the  Midvale 

Steel  Company's  works (Appendix  25)      298 

progress  report  on  the  manufacture  of  steel  forgings  at  the  Bethlehem 

Ironworks (Appendix  26)      352 

revised  instructions,  etc.,  for  the  manufacture  of  steel  for  cannon 

(Appendix  27) 390 

report  on  the  manufacture  of  twenty  metallic  carriages  for  machine 

guns (Appendix  28)      407 

District  op  Columbia  militia 5 

Dynamite  guns  : 

delay  in  deliveries  under  contract 19 

Executive  Departments: 

issues  to (Appendix  6)       90 

Expenditures  of  the  Ordnance  Department 3 

Experimental  Carriage  : 

report  of  tests  for  the  5-inch  B.  L.  siege  steel  gun (Appendix  35)      529 

Fabrications  : 

statement  of  principal  fabrications (Appendix  1 )       31 

Field  carriages,  metal 17 

Flagler,  Lieut.  Col.  D.  W. 

report  on  the  Frankford  Arsenal  point  combination  fuse  with  channel 

time  train (Appendix  19)      213 

report  on  the  Frankford  Arsenal  combination  fuse,  tubular  time  train 

(Appendix  20) 239 

Forcings  : 

progress  report  on  manufacture  of  steel  forgings  at  the  Midvale  Steel 

Works (Appendix  25)  •298 

progress  report  on  manufacture  of  steel  forgings  at  the  Bethlehem 

Iron  Works (Ajjpendix  26)      352 

instructions,  etc.,  governing  the  manufacture  and  inspection  of  type 

and  service  8, 10,  and  12  inch  steel  B.  L.  guns (App(3ndix  23)      284 

instructions,  etc.,  governing  the  manufacture  of  carriages  and  parts  of     ^ 

carriages  for  cannon (Appendix  21)      273 

instructions,  etc.,  governincf  the  manufacture  of  spring- re  turn  car- 
riages for  12-inch  B.  L.  rifled  mortars (Appendix  22)      281 

revised  instructions,  etc., governing  the  manufacture  of  steel  forcings 

for  cannon (Appendix  27)      390 

Frankford  Arsenal: 

manufacture  of  caliber  .30  cartridges (Appendix  16)      169 

point  combination  fuse  with  channel  time  train (Appendix  19)      21 3 

combination  fuse  with  tubular  time  train (Appendix  20)      239 

Fuse,  point  combination  : 

with  channel  time  train - (Appendix  19)      213 

with  tubular  time  train /Appendix  20)      239 

report  on  Armstrong  combination  fuse (Appendix  38)      733 

Gantry  crane  ; 

for  Sandy  Hook  Proving  Ground  (80  ton) 20 

Gordon  TYPE  10-iNCH  disappearing  carriage 13 

Guns.    (See  Rifles;  Construction  of  ordnance.) 
Gun-carriage  factory: 

at  Watertown  Arsenal 7 

Gun  lathes  and  machine  tools  : 

for  the  south  wing,  Army  Gun  Factory,  Watervliet  Arsenal   (Ap- 
pendix 32) 439 

Heath,  Capt.  Frank  : 

report  on  tests  of  Hotchkiss  3.2-inch  shrapnel (Appendix  36)      559 

HOBBS,  Lieut.  F.  E.  : 

progress  report  on  manufacture  of  steel  forgings  at  the  Bethlehem 

Iron  Works (Appendix  26)      352 

Hoi/rzER  PROCESS  armor-piercing  projectiles 14 

HOTCHKI&S  3-INCH  B.  L.  MOUNTAIN  GUN 17 

HOTOHKISS  3.2-INCH  SHRAPNEL : 

report  of  tests (Appendix  36^      SSift 

INTEBNOHING  KNIFE *^ 


Issues  or  stores  : 

to  the  Army,  et« (AppeodixS)  5T 

to  the  mlUtia (AppendU  4)  81 

tooollegee , (Appendix  5)  67 

to  the  Kzecutlve  Departments (Appendix  6)  90 

Lathes: 

for  the  Bouth  wing,  Arm;  Gun  Factory ..(Appendix  32}  439 

LE  CKEUSOT  12-INOH  CABHIAOE  FOR  aUN  LIFT 13 

LVIJ!,  Capt.  D.  A. : 

progress  report  on  the  manufacture  of  Bteel  forgii^B  at  the  Hidvale 

Steel  Works (Appendix  25)      298 

Lyon,  Capt.  M,  W.:  . 

reportotprincipaloperationaat  Book  Island  Arsenal.. .(Appendix  U)      117 
Machine  qunb: 

Construction  report  on  the  manutaoture  of  twenty  carriagres  and  twenty 

mounts  [or  Gatling'  guna,  model  1890 (Appendix  28)      407 

Machines  and  machine  tooi.s  : 

for  the  south  wing,  Army  Gun  Factory (Appendioea  32,33)  439,460 

MAQAZINE  SUAUi  ASUS  : 

caliber  .30  and  experimental  cartridge 23 

Maxim  bmokel,ess  powder: 

report  on . (Appendix  13)      147 

McKee,  Maj.  Geoboe  W.: 

report  on  the  manufacture  of  caliber  .30  cartridges (Appendix  16)      169 

Merkiam  pack 26 

Militia  : 

issues  of  stores (Appendix  4)       81 

•  permanent  or  a  specific  annual  appropriation  should  be  made  to  sup- 
ply storee  tor  the  Diatriotot  Columbia  militia 5 


completion  of  a  type  12-inoh  B.  L.  steel  mortar  at  the  Army  Gun  Fac- 
tory  V 

contract  with  the  Builders'  Iron  Foundry  for  thirty 

Vontract  with  the  South  Boston  Iron  Works  tor  forty-throe 

report  of  tesbi  of  the  3.6-inch  B.  L.  rifled  mortar [Appendix  37) 

Mountain  quni  Hotchkiss,  3-inch 

Nomenccatube : 

caisson  and  combined  forge  and  battery  wagon  for  field  guns,  3.2- 
inch (Appendix  40) 

Ordnance  Board  : 

report  on  the  Armstrong  combination  time  and  percussion  fuse  (Ap- 
pendix 3B] 

Ordnance  Proving  Ground.    [See  Sandy  Hook  Proving  Ground.) 
Parker,  Lieut.  Col.  F.  H.: 

report  of  prmctpal  operations  at  the  Watervllet  Arsenal. (Appendix  12) 
Powder:  (See  Smokeless  powders.) 

■ales  under  act  March  3, 1881 (Appendix?) 

reports  on  smokeless (Appendix  13) 

report  on  French  and  Gennan  smokelees ...(Appendix  39) 

Powders  and  projectiles  for  field  service 

Pneumatic  disappearinq  carriage 

Pneumatic  dynamite  guns: 

DO  progress  made  b^  the  Pneumatic  Dynamite  Gun  Company  on  their 

contracts;  extensions  of  contracts 

Practice  firing: 

report  of  the  Armory  Rifle  Club (Appendix  16) 

Principal  operations  : 

of  the  Ordnance  Department 

Columbia  Arsenal (Appendix  10) 

Elock  Island  Arsenal (Appendix  11) 

Watervliet  Arsenal (Appendix  12) 

Procuring  SUPPLIES.  (See  Purchase,  etc.) 
Progress  reports  : 
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Projectiles — Continued. 

report  on  Hotchkiss  3.2-inoh  shrapnel (Appendix  36)      559 

Projectiles  for  field  service 17 

PROvmo  Ground.    (See  Sandy  Hook  Proving  Ground.) 

Pxtrchases: 

statement  of  principal  articles  purchased (Appendix  2)       42 

Purchase  of  supplies: 

the  present  mode  cumbersome  and  Ineffectual 4 

report  of  ordnance  officers  on  present  mode  of  obtaining  current  sup- 
plies  (Appendix  9)        94 

Baskazoff  carriage  : 

sprlng-return  for  12-lnch^  mortar 13 

Receipts  and  expenditures— 

of  the  Ordnance  Department - 3 

Revolvers  : 

the  new  double-action,  caliber  .38 25 

Rifles,  small- arm  : 

present  Springfield,  caliber  .45,  can  be  fired  twenty  times  per  minute.        24 

magazine  rlfie ;  caliber  and  cartridge 23 

cain)er  .30  rifle  and  ammunition 25 

report  on  manufacture  of  caliber  .30  cartridges (Appendix  16)      169 

Rifles  and  mortars  : 

firhigswlth  10-lnch  delayed 9 

cost  of  the  8, 10,  and  12  Inch  at  the  Army  Gun  Factory 10 

cost  of  the  forglngs,  etc.,  under  contract  with  the  Bethlehem  Iron 

Company 11 

the  10-lnch  wlre-wrap^d  gun 12 

the  12-inch  B.  L.  cast-iron,  tubed  with  steel 12 

the  5-lnch  B.  L.  rifle  and  7-inch  B.L.  howitzer 15 

the  3.2-lnch  steel  field  guns ., 16 

the  3.6-lnch  heavy  field  steel  guns  (type) 16 

the3.6-lnch  field  mortars  (type) 16 

the  3-inch  Hotchkiss  mountain 17 

construction  report  of  the  12-lnch  B.  L.  steel  rlfie,  Ko.  1  type  (Appen- 
dix 17) 185 

construction  report  of  the  12-lnch  B.  L.  mortar,  steel,  No.  1  type  (Ap- 
pendix 18) 201 

instructions,  etc.,  fi^oveming  the  manufacture  of  type  and  service  8, 10. 
and  12  inch  single-charge,  steel,  B.  L.  guns (Appendix  23)      284 

Rock  Island  Arsenal  : 

manufactures  to  be  Increased  with  the  transfer  of  the  oonstructlon  of 

field  and  siege  carriages,  etc 8 

rex)ort  of  principal  operations (Appendix  11)      117 

Rock  Island  Bridge 8 

Roster  of  the  Ordnance  Department (Appendix  8)       92 

Sales  of  powder (Appendix?)       91 

Sandy  Hook  Proving  Ground 7 

improvements  of  proof  battery,  etc 20 

firings  with  13i-pound  3.2-inch  shell,  with  bands  at  H  inch  and  five- 
eighths  inch  from  base (Appendix  34)      494 

tests  of  experimental  carriage  for  5-inch  B.  L.  siege  gun,  steel  (Ap- 
pendix 35) 629 

tests  of  Hotchkiss  3.2-inch  shrapnel (Appendix  36)      559 

Seacoast  carriages 13 

factory  at  Watertown  Arsenal 7 

Shaler,  Capt.  Charles: 

report  on  firings  with  13i-pound  3.2-inch  shell,  with  bands  at  li  inch 

and  five-eighths  inch  from  base (Appendix  34)     494 

report  on  tests  of  exx)erlmental  carj^lage  for  5-lnch  B.  L.  siege  gun, 
steel - (Appendix  35)      529 

Shell,  3.2-inch: 

report  of  firings  with  13i-pound,  etc (Appendix  34)      494 

SMALL-ARBiS: 

magazine ;  caliber  and  cartridge 1 23 

present  Springfield  rifle  can  be  fired  20  times  per  minute 24 

revolvers,  new,  .38  caliber 25 
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Smokeless  powders: 

report  on  the  Maxim,  Kubin-Schwabe,  French  B.  N.,  Wetteren,  No- 
bel  (Appendix  13)     UT 

report  on  French  and  German;  firing  ^results (Appendix  39}     n) 

Speoipications,  etc.: 

governing  the  manufacture  of  gun  carriages  and  parts  of .  (Appendix  21 )     213 
governing  the  manufacture  of  spring-return  carriages  for  12  inch  B. 

L.  rifled  mortars - (Appendix  22)     281 

governing  manufacture  of  type  and  service  8, 10,  and  12  inch  steel 

B.  L.  guns (Appendix  23)     »4 

governing  manufacture  of  8  and  10  inch  disappearing  gun  carria^ee  of 

Col.  Buffington's  modified  design (Appendix  24)     296 

revised,  governing  the  manufacture  of  steel  forgings  for  cannon  (Ap- 
pendix 27) 3» 

preparing  site,  excavations  for  foundations,  etc.,  for  erecting  walls, 
and  other  masonry  for  the  south  wing  of  the  Army  Gun  Factory 

(Appendix  29) 412 

delivery  and  erection  of  iron  work  for  south  wing (Appendix  30)     4^' 

'   for  the  superstructure  of  the  south  wing,  etc ( Appendix  31 )     42T 

for  gun  lathes  and  machine  tools  for  south  wing (Appendix  32)     439 

for  machine  tools  for  south  wing,  etc (Appendix  33)     4<)U 

Springpield  Armory  : 

trials  of  smokeless  jMwders (Appendix  13)     147 

trialsof  Clay's  cartridge  shell (Appendix  14)     161 

practice  firings (Appendix  15)     165 

Springfield  rifle.    (See  Small-arms.) 

Spring-return  carriages  : 

instructions,  etc. ,  for  manufacture  of (Appendix  22)     2S1 

South  wing,  Army  Gun  Factory: 

specifications  governing  excavations,  masonry  for  walls,  piers,  etc 

(Appendix  29) 412 

delivery  and  erection  of  iron  work ,  etc (Appendix  30)     4^J 

erection  and  completion  of  superstructure (Appendix  31 )      42T 

gun  lathes  and  machine  tools .-(Appendix  32)     4^^ 

machine  tools,  etc (Appendix  33)     4»a' 

Stations  and  duties— 

of  the  officers  of  the  Ordnance  Department (Appendix  8)       92 

Steel  forgings.    (6'ee  Forgings.) 

Supplies: 

the  present  mode  of  purchasing  in  many  oases  the  cause  of  consider- 
able loss  to  the  Government - 4 

an  amendment  of  section  3709,  Revised  Statutes,  recommended ..         5 

report  of  ordnance  officers  on  present  mode  of  obtaining  current  sup- 
plies   (Appendix  9)       W 

Testing  rifled  cannon,  etc.: 

report  of  board;  test  of  3.6  inch  B.  L.  mortar ( Appendix  37)      6»j1 

Watertown  Arsenal  : 

the  seacoast  gun-carriage  factory ' 

Watervliet  Arsenal  : 

Army  Gun  Factory 6 

report  of  principal  operations (Appendix  12J      122 

lathes  and  machine  tools  for  Army  Gun  Factory (Appendix  32)      ^ 

machine  tools  for  Army  Gun  Factory,  south  wing (Appendix  33)      4^ 

excavations,  etc.,  for  south  wing  of  Army  Gun  Factory  .(Appendix  29)     412 

iron  work  for  south  wing,  Army  Gun  Factory (Appendix  30)      4^ J ' 

superstructure  of  south  wing,  Army  Gun  Factory  . (Appendix  31)      42T 

Williams  folding  feed  basket 2»> 

WiNT  SADDLE —    36 
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